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The Industrial Accountant as a “Go-Giver” 


by DAVID R. ANDERSON 
Controller, Niles-Bement-Pond Company, West Hartford, Connecticut 


It is the viewpoint of the present author (whose volume, “Practical 
Controllership,” was published in 1947) that the management service 

~ function of the industrial accountant becomes, if properly conducted, 
management sharing and that this service and sharing extends to all 
industrial accounting personnel. The accompanying article enlarges 
upon the philosophy, assignment of duties, and education and train- 
ing attaching to the conduct of industrial accounting along manage- 
ment service lines. 


[ Is IMPORTANT TO STEP back occasionally and view the specific principles 

and techniques of a calling in the light of broader objectives. In this light, 
we should consider again the questions: What exactly are we, as industrial ac- 
countants, trying to do? Where are we trying to go? How can we operate 
so as to reach our goals? These questions are particularly pertinent today, be- 
cause, it seems to me, a sober appraisal of the industrial accountant’s status. 


indicates that he has yet to realize the full potential of his job. He is not clear 


as to what his functions are. 


The Three Functions of Industrial Accounting 


Pethaps the simplest and most basic classification of the functions of the in- 


dustrial accountant is a three-way breakdown by their purposes: 


|. The property control function which 3. The management service function, 
is, basically, the protection of the which includes all activities directed 
assets of the business from loss through at assisting management to formulate 
error or fraud. policies and to plan and control oper- 
2. What may be cailed the legal func- ations. 


tion, that is, compliance with federal, 
state and laws and regulations. 
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The justification of the order in which these three objectives are listed is 
that, broadly speaking, that they developed in this sequence. In all probability, 
the first business accounting records were set up in line with the property con. 
trol function, so that the owners of the business might know how much cash 
they had in the bank, what their customers owed them, what they owed their 
suppliers, and what stocks of merchandise they had. Then, as Government began 
to intrude itself into the business picture—and that was not so very many years 
ago in the broad flow of history—there were tax returns to be prepared and an 
increasing volume of reports to an increasing number of Government agencies. 
With these changes, the compliance function became a major concern of ac 
countants. 

Although the third function—management service—was always a factor in 
accounting to some degree, it was only during the 1920's that it began to as- 
sume anything like its present importance and then only gradually and only in 
some companies. Anyone who was engaged in public accounting practice at 
that time can recall any number of clients, both small and large, who literally 
did not know whether they had made or lost money in any year until the annual 
examination by their independent outside accountants was completed. It is a far 
cry from those days to the accounting services of today. It is this tremendous 
expansion of the management service function of accounting which has given 
the industrial accountant new horizons and new opportunities. But just what 
is the nature of this management service function? What part does the indus- 
trial accountant play—and what part should he play—in the management pic- 
ture? Obviously he keeps the accounting records and makes up reports based 
on those records. These are starting points. How does he use these records and 
reports to assist management in managing the business? 

Before getting down to particulars on this question—which constitutes the 
theme of this article—I would like to dispose of one point on a negative basis. 
Frequently nowadays the gauging of the impact of external factors on a busi- 
ness is held to be an accounting task. If this is an accounting function at all, it 
is, of course, a phase of management service. However, it is this writer's opin- 
ion that it is too specialized a function to be considered one of the primary 
duties of the industrial accountant. Ideally, this function should be discharged 
by a trained economist, either a company executive or an outside consultant. 
The services of such an economist should be made available directly to all top 
management executives and not funnelled through the chief accounting officer. 
If there is no economist, either in the organization or on a consulting basis, the 
chief accounting officer may have to take responsibility for injecting something 
of the economist’s viewpoint into company planning so far as he can but, ut 
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less he is able and willing to make the study of economics a major avocation, 


he can hardly hope to do anything more than a superficial job along this line. 


The Three Bases of Management Service 


To be realistic, it must be admitted that the scope of the industrial account- 
ant’s function as it exists in the majority of companies today falls considerably 
short of the ideal. Nevertheless, the concept that the industrial accountant both 
serves and is within management is found and can be made to work, not only 
for the individuals at the top of the accounting organization but for all holding 
responsible positions in the accounting organizations. However, making it work 
in actual practice is not an easy job. It is not something to be accomplished 
overnight in any organization. It requires a definite program, patiently and 
carefully developed and executed. The fundamental requirements of such a 
program are the development of the right basic philosophy of accounting 
service to management, the right organization of duties in the accounting de- 
partments, and education of the individuals in responsible positions in the 
accounting organization so that they will apply the right basic philosophy of 
accounting service in the discharge of their duties. The remainder of this paper 
will be devoted to a brief consideration of these three requirements for making 
industrial accounting a truly dynamic function in business management. 


The Philosophy of Accounting Service to Management 


As to a basic philosophy of accounting service to management, there are two 
opposite viewpoints as to the proper location of responsibility for the prepara- 
tion of budgets, standards, and forecasts. One viewpoint is that all standards, 
of whatever kind, should be set by an authority entirely independent of the 
operating men responsible for meeting the standards. The other view is that 
the operating executives should largely determine the standards for their own 
activities, based on information supplied by the industrial accountant and sub- 
ject to review and evaluation by the accounting group or by some other inde- 
pendent authority. These two viewpoints reflect two different philosophies of 
management control. One we might call control by emphasis on mechanical 
checks and balances, the other control by emphasis on cooperative effort. In 
practice we sometimes find these two philosophies mixed in varying degrees 
in the management of an organization but, usually, where there is a conscious 
effort at management planning and control, the major emphasis will be one wa 
or the other. 
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It is to be feared that as accountants we have, by and large, tended to lean 
on the side of thinking of control as a matter of mechanical checks and bal- 
ances. It is true that we have advanced to the point at which we frequently 
talk about “selling” our ideas to management and to operating people and we 
talk quite a bit, too, about the importance of human relations. But we still 
think too much of control as something imposed on the operating organization. 
Typical of this sort of thinking are some of the more extreme ideas which have 
been advanced during the past few years for enlarging the scope of internal 
auditing or, as it is now called, management auditing. 

The broadening of the viewpoint of internal auditing is certainly, in itself, 
a sound development, but it has led to some rather dubious theories about the 
way internal auditing, or management auditing, should be used as a tool for 
control. According to these more extreme theories, management auditing should 
include such activities as seeing that the company’s organization structure is 
maintained as laid out by top management and that al! executives are exercising 
the authority granted to them and no more, checking compliance with proce 
dures (not only in accounting for property but also in such diverse matters as 
shop layouts, the physical appearance of offices and plants, and the care of 
equipment), verifying the standards used in budgeting and investigating va- 
riances between actual results and standards and, perhaps most controversial of 
all, evaluating the competence of personnel throughout the organization. This 
concept of management auditing is frequently related to, and a part of, a broad 
concept of management control through a highly-organized staff group known 
as the control unit. Under this control-unit concept there is a complete sepa- 
ration of staff functions from line functions, with the staff very definitely set 
up to plan the line’s activities and to control those activities by independent 
_ checking and investigating. This is the theory of control through mechanical 
checks and balances carried to its ultimate, logical, and unfortunate conclusion. 

It seems to me that it should be readily apparent that staff advice, assistance, 
criticism, or evaluation at any given level of management should be attempted 
only by staff executives who have sufficient rank and experience to carry weight 
at that level—and even then it is a delicate process. No “control accountant” 
however brilliant he may be individually, can form valid judgments on the tech 
nical performance of senior operating executives or on their degree of success if 
running their jobs. Thus, somewhere up the scale of management responsibilt- 
ties there is a limit beyond which auditing or accounting which embraces the 
function as well as providing the means of control becomes top management 
administration, a function requiring seasoned executives with specialized trait 
ing and experience in each of the several areas of business operation! But does 
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this mean that there is no proper management role into which the industrial 
accountant, with his understanding of control as a function, can step? At least 
some writers doubt that there is. In an article in the November-December 1954 
issue of the Harvard Business Review, Henry C. Thole, Industrial Project 
Director of the W. E. Upjohn Institute for Industrial Research, discusses the 
control unit idea as a solution to the problem of management planning and 
control and points out that its principle is sometimes applied in smaller com- 
panies by assigning the related functions to an individual with some such title 
as assistant to the president. He goes on to say that an alternative application of 
this method of organization is to set up management planning-and control as a 
function of the controller. He admits that there are some advantages in this 
because the controller is “the logical person to analyze and interpret data to 
management.” But then he makes this significant statement: 

“The major disadvantage—and this in the opinion of this writer far outweighs the 
advantages—is that controllers are not necessarily equipped to assume such broad re- 
sponsibilities.” 

There, certainly, is a challenge, laid on the line in blunt English. The in- 
dustrial accountant, in the opinion of some authorities at least, is not, generally 
speaking, qualified to give management the help it really needs. The industrial 
accountant who believes that he is so qualified will take up this challenge. He 
will first seek to find ways and means to meet management's needs by reshaping 
and redirecting the activities of the accounting organization. And if, for any 
reason, he finds that impossible, he will redirect his own aims and activities 
and eventually turn up in a responsible position in whatever other department 
is charged with the management service function. 

It may very properly be asked, in the light of the skeptical view which has 
been taken in this discussion as to the efficacy of control by mechanical checks 
and balances, how, then, is the industrial accountant to carry out the broader 
functions which seem to be open to him? A clue to an answer to this question 
is found in the following sentence appearing in the third paragraph of the 
definition of the functions of controllership issued by the Controllers’ Institute 
in 1949: 

“This includes consulting with all segments of management responsible for policy or 
action concerning any phase of the operation of the business as it relates to the per- 
formance of this function.” 

In this sentence, the word “consulting,” points definitely to a philosophy of 
management control by emphasis on cooperative effort. The aim of the indus- 
trial accountant should be to assist the operating executives to do an effective job, 
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in conformity with the broad policies and plans of management. It is axiomatic 
that you cannot really assist anyone unless he is receptive to your assistance, 
The accountant should approach this management service function with a cer 
tain amount of humility. After all, he is not an expert in manufacturing, engi- 
neering, or selling, or in personnel evaluation. What he has to contribute is 
his knowledge of past results, a flair for setting up figures so that their mean- 
ing will be clear to the operating people, a broad understanding of the overall 
company picture, and a certain detachment and independence of viewpoint. He 
should not necessarily be interested in selling bis ideas. What he should do is 
to learn all he can about the operating men’s problems and establish a basis for 
working with them toward a common objective. 

It should be emphasized again that this is not an easy thing to do. It is 
something which can be done only gradually over a period of time and it usually 
takes a great deal of patience and understanding. The industrial accountant has 
to report the facts as he sees them. There are times when he has to stand his 
ground in the face of considerable pressure or carry a question to a higher level 
for decision. However, this can always be done with objectivity and good hu- 
mor. This approach is pretty difficult at times, but it pays off in the long run. 


Organization of Duties Within the Accounting Department 


If this basic philosophy of management service is accepted, the next question 
is: How can it be put into action? Obviously the chief accounting officer in a 
company of any size cannot consult personally with all individuals in charge 
of every part or aspect of operations. The only way he can possibly apply the 
philosophy of management service which has been outlined is by organizing his 
department so that representatives of the department at various levels are in 
direct, almost continuous contact with operating executives at corresponding 
levels, from foremen up. This requires a very high degree of delegation of te 
sponsibility and that, in turn, requires careful training of the responsible in- 
dividuals in the accounting organization. The particular form of accounting 
department organization which is best suited to accomplish this purpose will, of 
course, vary with the size and type of the business. 

In a company of any substantial size, it is usually advisable to separate the 
responsibility for supervising the keeping of the records and the preparation of 
reports from the responsibility for analyzing and interpreting reports and seeing 
that the information which they contain is put to practical use. Day-to-day super 
vision of a large accounting organization and meeting deadlines for monthly 
closings and reports are important tasks in themselves and do not leave much 
N.A.C.A. BULLETIN 
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time for contacts with the operating people. Sometimes it is possible to make 
one individual or group responsible for analysis and interpretation and also for 
budgeting and forecasting. Even in a large business this can often be done by 
setting up a separate budget and analysis group for each plant or each product 
class—in other words, by breaking the large business down into a number of 
smaller units. This makes it physically possible for the analyst-budget man to 
get familiar with all phases of the operation to which he is assigned and to get 
to know the factory and sales executives who can do something about the facts 
and conditions that his figures reveal. 

When accounting analysis and contacts between accounting people and op- 
erating people are delegated in this manner, provision must be made for some- 
one to keep in touch with the activities of the accounting analysts who are work- 
ing with the line operating men and to sift out and summarize the significant 
trends and deviations from plan, as reported by the analysts, and communicate 
them to middle and top management. There are some established techniques 
for doing this. A certain amount of such communication can be accomplished 
by regular statements, reports and charts, but it is not enough to send an operat- 
ing man a report or a chart and then sit back. It is necessary to go further and 
try to find out what the operating man is thinking and what information he can 
use, even if he does not know that he can use it, and talk his problems out with 
him. Here again, direct personal contact between the accountant and the indi- 
viduals who are using the information is essential to do a really effective job. 
The chief accounting officer is wise if he encourages such direct contacts and 
conferences between the proper members of his staff and any factory, sales, or 
administrative department head who needs or can benefit from accounting 
assistance. 

The chief accounting officer himself must, of course, keep in touch with 
these activities of his staff. He should sit in on some of the conferences with 
the operating people, particularly when important questions are being discussed 
or special studies are projected. In this way he can guide the work of his asso- 
ciates and evaluate their performance and, at the same time, keep himself posted 
on company operations and operating problems. In discussions at top manage- 
ment level, he will often carry the ball himself and he must, of course, take 
full responsibility for any major policy recommendations. But, even in such 
cases, he is dependent on his staff associates for a full understanding of the facts. 

It is important to emphasize—or perhaps to avoid de-emphasizing—the role 
of the line accounting supervisor in the organization of accounting functions for 
management service. The primary job of the accounting analyst, the staff man, 
is to study the figures, determine what they mean in terms of operations, and 
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consult with the operating people about them; but it is the line accounting © 
supervisor who has to provide the raw material which the analyst uses and he © 


has to provide it at the lowest possible clerical cost. Furthermore, the analyst 
continually has to turn to the supervisor for additional facts. Usually these facts 
have to be provided promptly if they are to be of any use. So the line account. 


ing supervisor is just as essential a member of the accounting team and the 


management team as the analyst. It is equally important that he understand 
and apply the right basic philosophy of management service. This is true of 
every individual in a line accounting job. The more each individual knows 
about the particular job he is doing and the more he thinks about the purpose 
of his work, the better will be the information which flows up to management 
and the more efficient will be the operation of the accounting department. 


Training and Education Needs of the Industrial Accountant 


The discussion thus far has outlined the basic philosophy and the type of 
accounting organization necessary if the industrial accountant is to measure up 
to the opportunities for management service which are knocking on his door 
today. With this philosophy and this type of organization, the conception of 
the industrial accountant as an essential member of the management team, with 
a very broad scope of responsibilities, has a real meaning for every individual 
in the accounting organization and not just for those at the top. There remains 
for consideration the third requirement of a successful program of management 
service, namely, education of the individuals in the accounting organization $0 
that they will apply the right philosophy of management service in the dis 
charge of their duties. Perhaps education is the wrong word to use. Maybe 
indoctrination or guidance would be better words. At all events, the question 
is one of basic and personal attitudes. The industrial accountant who works ia 
a staff capacity and must accomplish his results by the effect of what he says 
and does on other people, must go further than being tactful and diplomatic 
He must also try to generate in others the spark of mutual sympathy and ac 
cord which results in genuine cooperative effort. 

Here the discussion passes out of the field of accounting and management 
organization, where the writer feels that he can at least find his way around, 
into the entirely different field of human psychology, which is, by comparison, 
an uncharted wilderness. However, there are a few observations which aa 
safely be made, since they are largely based on common sense, rather than oa 
any profound study of the science of psychology. It is likely that many induy 
trial accountants are handicapped in their attempts to broaden their viewpoint 
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and the scope of their activities because of the nature of their training as ac- 
countants. As the training is now organized, it puts a great deal of emphasis 
on technical accounting proficiency and too little emphasis on the practical 
use of accounting in business management. As a result, we, as accountants, have 
constantly to guard against becoming absorbed in a figure world of our own. 
We have to make a special effort to project ourselves into the place of the fac- 
tory foreman or the district sales manager and to think in terms of the physical 
facts and the dynamics behind the figures. 

The question of revising accounting education to correct this defect is under 
active discussion in several quarters. A small but growing number of teachers 
are very articulate on the subject and representatives of some large industrial 
companies are urging a reorientation of the present business school curriculum. 
A few companies which have studied the problem intensively have definite 
training programs for new accounting employees, with emphasis on operating 
problems. Perhaps outstanding in this respect is U.S. Steel, where the formal 
training period lasts four to six months, after which the new employee is placed 
on active duty in a works accounting job. For example, the trainee may be 
assigned as cost analyst for a blast furnace, where his duty is to work in close 
cooperation with the superintendent of the furnace, providing him with reports 
he needs in his daily operations. As a result of this sort of training program, 
the accountant learns to think of his job in terms of the service he can render 
to the operating people. That is the major purpose of most accounting activities 
in a modern industrial organization. 

Although reorientation of accounting education and introduction of training 
programs of the kind just referred to may solve the problem for the coming 
generation of industrial accountants, they are not much direct help to those who 
are further along the road and must depend on their own efforts, rather than 
on a new type of basic education, to fit themselves for the broader opportunities 
of industrial accounting. Those of us in this category spend a good deal of 
time, if we are wise, in keeping up with current accounting and cost develop- 
ments, in an effort to benefit from the experience of other people in our field. 
Some of this time could very profitably include study and thought about the 
problem of communicating our ideas to operating management. There is some 
good practical literature on business psychology which can at least give us some 
pointers in this direction. However, the basic requirements for successful com- 
munication are a genuine interest in the operating man’s problems and an alert- 
ness to opportunities to be of help to him. The mechanics of “winning friends 
and influencing people” are of little avail unless they are backed by sincerity. 
And, as a matter of fact, it is not difficult to be sincere about it, if one sets 
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one’s mind to attempting to understand what makes other people think and act 
as they do. 

In this connection, there is a little epigram about the business executive of 
today which may well be pondered by the industrial accountant. It runs as 
follows: “The day of the go-getter in business is past; this is the day of the 
go-giver.” Certainly that thought applies with especial force to industrial ac- 
counting. To generate cooperative effort in business and working relationships 
is a task for all who participate in business management. The industrial account. 
ant, if he will look on himself as an adviser and assistant to the operating ex- 
ecutives, can make an unusual contribution to the development of a cooperative 
atmosphere in his organization. To make that contribution, he needs a combi- 
nation of aggressiveness and self-control and he needs a lot of patience and a 
sympathetic but objective attitude in dealing with his associates. To the degree 
that he succeeds in cultivating these qualities, he will find the individuals who 
make up operating management turning more and more to the accounting 
organization for the facts and figures they need to run their jobs. Thus, with- 
out any official fanfare and perhaps without anyone realizing it is happening, 
the accounting organization will become an integral and indispensable part of 
the management team. 
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Accent on Control—A Case in 
Cost System Revision 


by WILLIAM LANGENBERG 
Manager, Cost Division, Johnson & Johnson, New Brunswick, New Jersey 


The costing procedures of the company serving as the background for 
the present paper were (and are) based on standard costs and a broad 
viewpoint toward the usefulness of costing to management in general 
accounting, pricing, inventory valuation, and other problems. How they 
were sharpened, largely through development of reports, to effect 
closer operating control when that objective came to appear less well 
served than was compatible with necessary efficiency, is described in 
this article. Direct costing was considered and, in the light of the char- 
acteristics of the company's product line, was not adopted. 


: om PAPER IS CONCERNED with describing the changes which were made to 

our standard cost system in order to help operating managers control costs 
at the source. To acquaint the reader with our problem, it is neccessary to pro- 
vide some background. Our standard cost system had been, and is, used to set 
selling prices, record transfer of merchandise, price inventories, determine cost 
of sales and, last but not least, control production costs. This function had been 
served through budgeting and analysis of variances from standard, with inter- 
plant cost comparisons for additional overall evaluation. The analysis of vari- 
ances took place after they were disclosed on the books. However we had em- 
barked upon a project of measurement of productivity and many questions 
were asked by men in manufacturing which could not be answered by data 
available at the time. More and more time was spent on a special assignment 
basis to provide the answers. 


Sizing Up Our Situation 


It was then we decided to take a fresh look and see whether or not the cost 
system was proving out under current conditions. The real value of a cost 
system is determined by evaluating whether or not it meets the requirements 
of the company it serves. Our needs were found to be the following, with 
the prime goal of improvement of the way in which the needs desi as 
4a and 4b were met. 
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1. Management 3. Sales 
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b. Funds available. b. Profit analysis at standard and actual, 
2. Accounting 4. Manufacturing 
a. Inventories. a. Establishment of standards. 
b. Cost of sales at standard. b. Measurement of performance. 


c. Analysis of variances. 


Somewhat parenthetically, it may be commented that, since we were thinking 
in terms of possible changes in our cost system, the question arose whether the 
changes should include the adoption of direct costing. It was decided that 
direct costing would not serve our needs as well as absorption costing; although 
some features of direct costing appeared attractive to us and they were adopted 
As a manufacturer of a long line of regular consumer products, we have little 
opportunity to use marginal costing. Every product must carry its full share 
of the expense load. There certainly is no room for the concept that overhead 
has been absorbed by one line or another and that some new item can now 
receive special treatment to contribute toward an overabsorption of fixed over 
head. A careful study of the problem usually reveals that the new item is just 
as costly to process as any other. The extra absorption concept is a mirage whit 
disappears the next time a complete cost revision takes place. To my mind, if 
a company with a long line, a cost system which furnishes full product cost 
as accurately as possible is a prime need. Moreover, this viewpoint extends @ 
costs for control as well as pricing. Our changes were intended to apply @ 
engineer's approach to control of production cost. The emphasis is not of 
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marginal costs but on the day-by-day maintenance of performance standards, 
Expressed in accounting terminology, the baila may be stated as follows: 

tres), provides for computation of 

penses by products and calls for the analysis of variances by responsibility and product.” 

The contemplated changes to achieve better control were discussed with the 
executives in charge of manufacturing. It was decided to proceed with one 
mill on a trial basis. The success of the endeavor was such that, on the basis of 
cost reductions developed in the trial period, manufacturing executives insisted 
upon completion of the installation in all areas in the shortest possible time. 
Because it was not feasible to add the installation task to the regular accounting 
workload, two installation teams were organized. An experienced cost accountant 
was put in charge of each team. The other members of each team consisted of 
an industrial engineer, one semi-senior cost accountant and two clerks. The 
industrial engineers and clerks were furnished by the manufacturing unit on a 
special assignment basis. The installation teams were given the responsibility 
of examining existing material and labor standards. In addition, they estab- 
lished standards of machine speeds, machine effectiveness and machine down- 
time. The managers of the production departments participated in setting these — 
standards, The results were a control system designed in such a way that con- 
trol reports could be issued daily, An exact 
tie-in with financial accounting reports was not planned. 


From Budget to Product Cost—and Price 


The paragraphs which follow describe the system. It is set up to meet all 
requirements of management. It does not function for the benefit of just one 
branch of the business. The accent is on control of production costs and con- 
trol of profit by individual product. To make the case concrete, let it be assumed 
that we are preparing standard costs for the income forecast of 1955 and that 
our control reports are used during the first month of operation, i.e., January, 
1955. 

Sales volume forecasts are the basis for income forecast, manufacturing budgets 
and standard costs. The sales forecast is converted into volume levels of primary 
and finishing departments. Inasmuch as we are interested in product cost on 
an annual basis, it is essential to project the cost of fluctuating production 
schedules due to vacation shutdown, etc. Manufacturing budgets are then pre- 
pared in two parts. One covers departmental controllable expenses. The second 
telates to fixed and allocated expenses. Budgeting controllable expenses requires 
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MANPOWER AND MACHINE EFFECTIVENESS 
(Standard Direct and Indirect Labor Budget) 
Cost/Mach. Cost/M Units 
Type Machine ATF | 
Units/Min.—100% 130 
Standard Efficiency 71.5% | 
Net Units/Minute 92.95 
Minutes/Hour 60 | 
Net Units/Hour 5,577 
Direct Labor 
Downtime & Substandard 
Direct Labor on Routine Indirect Labor Jobs........................ $.0122 
Mechanical : -0063 part 
Material 0126 
plet 
Total Downtime $.1735 aa 
Total Piece Rate & Downtime $.9600 $.1721 are 
A 
men 
Indirect Labor 
$ 58.40 320 $.1825 set 
Material Handler 126.40 .3950 
Cleaner—Dept 71.60 " 2238 bur 
Elevator Operator 17.77 .0555 and 
Meeting & Classes 551 0172 
Total Indirect Labor $285.38 320 $8918 an 
Premium Pay men 
Overtime burc 
Shift Premium $ 10.80 ” $.0338 . forn 
Prenton Poy $ 10.80 " $.0338 plan 
cent 
Total Labor Cost ....................+ $1.8856 $.3381 the 
Vol 
Machine Hours tabu 
4 Machines x 8 Hrs./Shift x 2 Shifts/Day x 5 Days/Week = 320 Machine Hours/Week volu 
bud; 
EXHIBIT 2 can 
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WEEKLY PRODUCTION REPORT 
W/E Jan. 8, 1955 


MACHINE 
MACHINE HRS. Units/Hr. PRODUCTION EFFECTIVENESS 
PRODUCT Earned Act. atStd. Standard Actual Variance Standard Actual 


ProductA 705 72.0 6,864 494,208 483,840 ( 10,368) 71.5% (70)% 


Product B 137.8 160.0 5,577 892,320 768,347 (123,973) 71.5 (62) 
ProductC 46.7 40.0 5,538 221,520 258,720 37,200 71.5 84 
ProductD 27.0 28.0 4,722 132,216 127,590 ( 4,626) 71.5 (69) 
Total 282.0 300.0 1,740,264 1,574,962 71.5% (65) % 
Machine Hours Lost (18.0) 
EXHIBIT 3 


participation by the department manager. Fixed and allocated costs are com- 
pleted in the cost division. Allocations of the various mechanical, utility and 
service departments are made only on the annual budget work papers. They 
are not recorded in the accounts during the year. 

After the budget has been approved, the total cost in the production depart- 
ments is further analysed by cost centers to establish the individual cost center 
burden rates. The work sheets which are used to calculate the butden rates are 
set up in such a way that the controllable cost in each center is listed first. A 
burden rate covering controllable cost only is first established and then the fixed 
and allocated burden is also segregated and a second burden rate for this 
element is developed for product cost application. The Planning Analysis and 
Cost Sheet shown in Exhibit 1 illustrates the use of the split burden rate. The | 
cost incurred in the primary operation is transferred to the finishing depart-| | 
ment as material cost. These interdepartmental transfers include only variable: 
burden. The fixed and allocated portion is carried forward in memorandum | 
form to be added to the total variable cost when the finished goods leave the 
plant. Fixed and allocated burden of finished goods transferred to shipping | 
center is computed monthly by the tabulating division and credited directly to | 
the manufacturing expense control account without identification of mill. , 
Volume variance represents the difference between total allocated burden so 
tabulated and a burden computation based upon number of working days. This | 
volume variance exists only in relation to the total of the mills included in the 
budget. The effect on the cost of products manufactured in a specific mill 
can be determined only by repeating all of the allocations made in the original 
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MACHINE DOWNTIME REPORT 
W/E Jan. 8, 1955 
ACTUAL STANDARD Variance 
Hours % Hours %o Hours 
Scheduled Hours 320 
Less: Experimental Hours 20 
Manufacturing Payroll Hours 300 100.0 282.0 
Hours Lost 
|. Direct Labor on Routine Indirect 
Labor Jobs Code 10 27.0 9.0 32.7 11.6 5.7 
Il. Mechanical Code 20 18.7 6.2 16.4 5.8 ( 2.3) 
Ill. Material Code 40 21.3 7.1 31.3 il 10.0 
IV. Scheduling Code 50 2.0 ( 2.0) 
Hours Lost 69.0 23.0% 80.4 28.5% 11.4 
MACHINE SPEED ANALYSIS 
Hours of Mach. Hours 
Mach. Hours Downtime Speed 
Product Gain (Loss) Gain (Loss) Gain (Loss) 
Product A ( 1.5) 2.8 { 4.3) 
Product B (22.2) 5.6 (27.8) 
Product C 6.7 19 4.8 
Product D ( 1.0) Ll ( 2.1) 
Total (18.0) 114 (29.4) 


budget. We feel that volume changes in manufacturing units are accompanied 
by a shift in demand for services. Reallocation of service department costs based 
upon a revised demand schedule tends to eliminate so-called volume variances. 
An examination of the product cost sheet will reveal that the cost is shown 
as total cost as well as transfer cost. The latter is used to credit the department 
for which the cost sheet has been prepared. Cost for material, labor, and burden 
is transferred to the next department as material. However, total cost at all 
times shows actual cost of material, labor, and burden. Work-in-process inven- 
tory accounts are segregated as to material, labor and burden. Finished goods 
inventories, by product and product group, are debited with the total cost (one 
figure, including allocated burden). Whether the allocated cost should be in 
cluded in the cost of the finished product and reflected in inventory values or 
written off as period expense, becomes a purely academic question. In a busi- 
ness in which inventories are fairly stable, the result is essentially the same. 


1278 N.A.C.A. BULLETIN 


EXHIBIT 4 

( 

of 

ret 

pre 

my 

of 

enc 

Ju 


WAGE PAYROLL ANALYSIS 
W/E Jan. 8, 1955 


Labor Actual Absorbed 
DESCRIPTION Code Cost At Standard 
Direct Labor 
Operator $226.72 $218.74 
Downtime & Substandard 
Weekly Clean-up 12 037 . - 037 
Mise. Cleaning 12 16.55 9.45 
Mechanical Failure .................... 21 7.95 5.11 
Nonstandard Operation ............ 22 10.00 5.12 
Nonstandard Mat. Outside 
41 20.45 8.10 
Waiting for Materials ................ 44 _ 11.81 
No Work Scheduled .................. 51 1.92 ae 
Total Downtime .................. $ 66.24 $ 48.96 
Total Piece Rate & Downtime $292.96 $267.70 
Indirect Labor ‘ 
Cleaner—Intake 18 $ 58.40 $ 51.19 $( 7.21 
Material Handler 22 189.60 110.81 78.79 
Cleaner—Dept. 18 71.60 62.75 8.85 
Elevator Operator 17 17.77 15.58 2.19 
Inventory Taking ...............ccs00 13 5.70 4.99 71 
Meetings & Classes ............0..000 14 5.51 4.82 69 
Total Indirect Labor .......... $348.58 $250.14 - $( 98.44) 
Premium Pay 
Shift Premium. $ 10.84 $ 9.56 $( 1.28) 
Total Premium Pay .............. $ 10.84 $ 9.56 ${ 1.28) 
73 $ 19.20 $— ${ 19.20) 
Total Labor $671.58 $527.40 144. 18) 
EXHIBIT 5 


Copies of the individual product cost sheets are supplied to the men in charge 
of pricing the various product lines. The responsibility of having a satisfactory 
return on each product in the line rests with the product director. The pricing 
procedure is based upon full cost—not marginal costing. We regard it as an 
impossible task to segregate a number of items out of a full line of hundreds 
of individual products and then design merchandising promotions giving prefer- 
ence to items which make a higher contribution towards the absorption of fixed 
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MATERIAL USAGE REPORT 
Month Ended Jan. 29, 1955 


Page | of 2 
QUANTITY 
LINEAR YARDS LENGTH, LINEAR YARDS WIDTH, oe. 


22x22—36" 350,628 345,066 (5,562) (3,485) (2,077) 36.0 3.0 — 
20x20—35" 230,951 229,252 (1,699) (1,383) ( 316) 34.75 35.0 (.25) 


36x32—36" 428,366 427,220 (1,146) _ (1,146) 360 360 — 
Page 2 of 2 
VALUE WASTE 
GAIN OR LOSS Actual Soni 
Unit At 

Matertal Value Length Width Total Standard Cost Act Std. 
22x22—36" $24.18 $(134) $(134) $( 50) $8478 (1.6) (1.0) 
20x20—35" 48.07 (82) (79) (161) (94) (1.5) ( 6) 
36x32—36” 93.34 (107) (107) (107) 39,984 (.3) ( 0) 
Total $(323) $(79) $(402) $(251) $59,564 (.7) ( .3) 


*Without Provision for Waste 


and allocated burden. Furthermore, since such planning would probably mate- 
rialize differently, it is likely that the preference would have to be shifted 
to different product lines from year to year. 


Focusing on Control of Operations 


Sales are tabulated a number of ways and cost of sales is shown at standard 
cost. The standard is the same full cost which was used to credit manufacturing 
cost when the finished product was transferred to the finished goods inventory. 
The detail is keypunched in a master deck which is used for several tabulating 
jobs. It is also identical with the unit cost furnished to the product director 
for pricing purposes, A monthly tabulation reports gross profit by individual 
product. Additional gross profit data is furnished through the issuance of 4 
profit and loss statement by product groups. In this statement, all variances are 
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analysed and reflected against the standard gross profit of the respective product 
groups. 

Comparisons of expenses such as administrative and selling, against budget 
are fairly simple to make. Manufacturing cost, on the other hand, may compare 
favorably against budget and yet be completely out of control. The effect of 
volume, efficiency, and spending need to be reported separately. Another look 
at Exhibit 1 will show how fixed and allocated costs ate segregated on the cost 
sheet. In accounting for these costs, no monthly distributions are booked. 
Distributions are only made on the work papers for the annual budget. Control 
over fixed and allocated expenses may be exercised by measuring actual against 
budget. This, of course, can be done at the service department level without 
making a distribution. Allocations and redistributions are made only to establish 


the standard burden rate for the ensuing year. Manufacturing is a conversion © 


process requiring manpower, materials, and machines. A measurement of the 
effectiveness of this conversion involves the use of predetermined yardsticks or 
standards. Our efforts need to be directed towards a true measurement of effec- 
tiveness of the people who are being measured. In production departments this 
applies only to expense items which are controlled by the departmental super- 
visors. These expenses have been segregated on the planning analysis and cost 
sheet as variable burden. Reporting is in the language of operating personnel. 
Dependence on monthly accounting is held to a minimum. Measurements are 
made daily, weekly or monthly as required. : 


The Reports We Prepare and Use 


Manpower and machine effectiveness are evaluated through good production. 
Exhibit 2 illustrated how these elements of cost are budgeted. Starting with a 
machine speed of 130 units per minute, the standard effectiveness has been set 
at 71.5 per cent. The downtime of 28.5 per cent represents external elements 
of the piece-work rate plus other recognized factors. Labor and burden are 
budgeted for each level of operation. The exhibit shows the labor requirements 
for two shifts five days. Also shown is a conversion of the labor cost from 
weekly rate to cost per hour and cost per thousand units. All budgets are sup- 
ported by schedules showing number of people and rate of pay. Direct labor 
and downtime tie in to industrial engineering data. These budgets are based 
upon attainable, good performance. They do not include provisions for con- 
tingencies. 

Exhibit 3 shows how the effectiveness of the machine is reported on a pro- 
duction report. (The 5,577 units per hour at standard for Product B are taken 
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SUMMARY OF MATERIAL USAGE 
4 Weeks Ending Jan. 29, 1955 


CURRENT PERIOD YEAR TO DATE 
| Material Gain Total Actual Material Gain Total 
Gye. Seogp ot or Loss over Std. Material Usage at or Los over Std. Material 
No. Std. Amount % to Std. Lost Std. Cost Amount 4% to Std. Lost 
203 $8,957 66) (.7) $(165) $111,074 ${ 990) 2,396) 
212 417 (12) (3.1) ( 25) 25,586 ( 374) (1.5) { 282) 
223 «59,564 (251) (402) 486,610 ( 733) ( .2) (11,866) 


$68,938 (5) $(592) $623,270 $(1,349) (2) $(14,544) 


EXHIBIT 7 
from Exhibit 2). The net loss of 18 machine hours may be due to excessive 
downtime or running the machine at a speed slower than standard. Downtime 
is therefore analysed and measured against standard as shown in Exhibit 4. 
The total machine hours lost are taken from the production report. Downtime 
gain or loss is computed at the top part of the downtime report. Machine hours 
speed gain or loss represents the difference. 

The labor tabulation (Exhibit 5), prepared in the wage payroll department, 
is based upon the distribution of the daily time cards. A code system has been 
developed which reports the reason for direct labor operators being off stand- 
ard. For example: 


Code 41, Nonstandard material—outside sup- Code 44, Shortage or wait for materials 
plier Code 45, Shortage or auxiliary equipment or 

Code 42, Nonstandard material: supplies 

Code 43, Nonstandard materiel —within 


_ The system is so designed that lost time of direct labor operators is not 
coded to any of the indirect labor codes. Identification of nonproductive as 
well as indirect labor can be as detailed as is desirable and practical. The labor 
variance gain or loss represents the cost of the lost machine hours and the 
difference due to spending. By subtracting the labor variance due to lost machine 
hours from the total labor variance, the loss due to spending may be obtained. 
No analysis is made of this loss unless the amount is found to be substantial. 

As far as material is concerned, standards are established for input and out- 
put (See Exhibit 1 for column headed “WST%” which provides for waste 
considered standard loss). Material usage is reported in detail and expressed in 
the quantity which is applicable, i.e., yards, width, length, etc., as well as dollars. 
The quantity basis of reporting is of importance because physical quantity units 
are readily understood by the men in charge of the operations. Control is 
exercised over major items, which are reported on a departmental level as 
N.A.C.A. BULLETIN 
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OPERATING REPORT 
DEPT. MANAGER NO. WEEKS ENDED DEPT. NO. 
CURRENT PERIOD YEAR TO DATE 


DESCRIPTION Actual *Budget Actual (Loss) 


Material Usage 
Direct Labor 
Variable Burden: 
Downtime & Nonproductive 
Indirect Labor 
Premium Cost 
Salaries 
Overtime Pay—Salaries 
Repairs & Maint.—Labor & Burden 
Repairs & Maint.—Material 


Departmental Supplies 
Product 
Miscellaneous. 
Seasonal & Shutdown Adjustment 


Total Variable Burden 
Variable Burden Absorbed at Standard Cost 


Total Variance (Mat., Labor & Var. Burden) 


Production Transferred at Standard ............ 
% Savings or (Loss) to Std. Cost of Production ............ 3%. .neyaneel x 


* Budget Set at Shifts Days Saturdays 


illustrated in Exhibit 6. Departmental reports, in turn, are summarized on a 
mill basis as illustrated in Exhibit 7. Attention is directed towards the column 
headed, “Total Material Lost,” which represents material loss, including the 
waste provided on the product cost sheet. These figures are of considerable 
importance because they show the total loss of material, regardless of changes 
which may be made in the standard waste percentage from year to year. The 
difference between input and output of materials provides a basis for measuring 
efficient usage of raaterials. 

The results for the month are summarized in an operating report shown in 
Exhibit 8. The ‘igures for material usage, direct labor, downtime and non- 
productive, indirect labor and premium pay are posted from Exhibits 5 and 6. 
Other variable burden is computed on the operating report. The budget allow- 
ances are determined by breaking down the annual budget into budgets per 
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SUMMARY OF MANUFACTURING VARIANCES 
Year to date as of March 31, 1955 


= Unfavorable 


VARIABLE BURDEN SPENDING Produc- 
In- tion 


i 
; 
i 


Maintenance 

Utilities & Bldg. Sv. 
Service De 

Service Depts.—Other 


Adjustments 
TOTAL 


Variable Burden Spending Less Production Efficiency Variance 
Absorption of Fixed & Allocated Burden: 
Production Departments 
Maintenance 
All Other 
Total Burden Variance 
TOTAL VARIANCES a 


EXHIBIT 9 
shift. These budgets per shift are then adjusted for expenses planned at irreg- 
ular intervals and certain expenses which will be incurred on a seasonal basis 
or during plant shutdown. This method has the effect of measuring the actual 
expenditures for a specific level of operation with a budget representing the 
same level of operation. 

Variable burden absorbed at standard cost, shown at the bottom of the budget 
column of Exhibit 8, is computed on the basis of good production or earned 
machine hours. The difference between the budget allowances and burden 
absorbed at standard represents production efficiency gain or loss. 

The individual departmental operating reports are summarized by mills which 
in turn become a part of a summary of manufacturing variances (Exhibit 9). 
The totals of this report tie in with the general ledger trial balance which is 
prepared at the end of each quarter. Financial reports for the other months are 
1284 N.A.C.A, BULLETIN 
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SPECIAL WORK ORDER (DEPARTMENTAL COST “RELIEF") 
Department: 
Charge Acct.: 
Product: Code No.: 
Date: 

Description of Work: Requested by: 

Has an alternate been considered? 
Reason: 
Industrial Engineering Data: 

Ind. Engineer: 
Limits—Dollar Total $ Estimated Breakdown—Material Labor Burden 
$ $ $ 

Quantity: 

Tire: Effective Date: 
Approval | Acceptance (Experimental Requests only) 
Approval(s) if Amount of Work Order Exceeds Limits (See Procedure Y-00.!) 
Vice President | Vice President 
Noted—Productior Control | Cost Division 


issued from sales and cost of sales tabulations, budgets and control reports. 

Exhibits 1 through 9 are forms printed on opaque paper. The calculations 
and postings are made in pencil directly on these forms and the reports are 
prepared by reprocuction on Bruning or Ozalid machines, Exhibit 5 represents 
a tabulated report. No other books or accounts are used except general ledger 
control accounts. Production, machine downtime, and material usage reports 
ate issued weekly within two to three working days after the end of a week. 
Some of the reports are not issued to departments in which the potential could 
not justify the effort. Furthermore, the accent is on timely reports and no 
attempt is made to tie in with the accounts. It is more effective to price lost 
machine hours at the cost center burden rate and report the results promptly 
than to delay the report for reconciliation. 

Our operating reports are based upon the philosophy of measuring the depart- 
ment manager fairly. Abnormal conditions, new machines, or experimental 
and developmental work have not been budgeted at the operating department 
level. Variances incurred as a result of work of this nature are not considered 
the responsibility of the departmental supervisor. Relief for such abnormal 
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may originate in manufacturing, merchandising, or research departments. Orig. 
inating departments may charge their own account but no charges to accounts 
of other departments are permitted unless prior approval has been obtained, 
Expenses over $2,500 must have prior approval of at least one vice president 
and all special work orders must be signed by a plant manager. Where expendi- 
ture limits have been established, the cost division issues a periodic status report. 


Evaluation of Results 


Results can be evaluated many ways. The usual approach involves a measure- 
ment of cost savings due to reduction of machine downtime and improved usage 
of materials. These savings have been substantial. Other benefits are better 
teamwork and better tools in the hands of manufacturing supervisors. Further 
benefits will accrue when reports are developed which permits interplant com- 
parison of production and machine downtime reports. 

Another measure of achievement can be found by evaluating a request of 
supervisors in manufacturing that the cost control program be presented to them 
in the form of a training course. Fourteen sessions were given over a seven 
week period. Subjects covered ran from setting piecework rates to overall profit 
planning. Emphasis was placed on explaining cost accounting practices for 
material, labor, burden, and machine effectiveness. Product cost sheets were 
likewise explained. The use of control reports was given primary attention. 
Practically all material was presented through the use of visual aids. The course 
has been attended by all levels of supervision. 

Although control reports represent an improvement over the traditional vari- 
ance analysis, which amounts to what might be called 20/20 hindsight, our 
thinking is still further forward and looks in the direction of forecasting before 
operations start. Furthermore, effort should be concentrated in loss areas. If 
operations are within given tolerance, why report at all? Even in major areas 4 
tatio-delay study can eliminate considerable clerical effort. Based upon com 
parisons of statistical sampling with complete analysis, we feel that the sampling 
methods should be used more frequently. The accent should be on selective 
and timely reporting, not necessarily reconciled with the accounts. Control 
means action. Exact accuracy is least important. 

Control costing as described in this article, provides the multi-faceted ap 
proach to accomplish the objective which the words express. It controls cost 
of production by measuring day-by-day maintenance of performance standards 
and, at the same time, controls gross profit by individual products. 
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Is Your Sales-Service Activity Profitable 


As Well As Useful? 


by GEORGE W. GLICK 
Accounting Staff, Victor Products Corporation, Hagerstown, Maryland 


Making the point that, although customary and often necessary, the 
maintenance of a sales-service activity is a policy (and bence subject 
to change on the basis of a variety of considerations), the present 
author describes a means of accounting for operations of such a de- 
partment to disclose whether a profit or a loss bas resulted. These 
results are included in the “other income and expense” section of the 
company's profit and loss statement. 


frigeration equipment and appliances i.e., home freezers, beverage coolers, 
room air conditioners, etc. It has a modified standard cost system and utilizes 
a minimum of budgetary control. This system is adequate for its needs and 
supplies management with all information deemed necessary. The present 
paper will deal with the company’s present system of sales service or field 
service departmental accounting and with the justification for the existence of 
such separate accounting. This department will be referred to as the service 
department. It is the equivalent of the complaint and replacement department 
in a department store and covers the replacing of parts. The handling of acces- 
sories and attachments not originally sold with the product is another one of 
its functions. Also, although it is not a production department in the full 
accounting sense, the service department can have a considerable effect upon 
the various production departments. 


Problems of a Sales-Service Department 


This is easily demonstrated. Suppose the production control department issues 
a work-order for the month of January. One hundred units of Model “A” 
freezer are to be fabricated and all necessary labor and material are expended. 
However, during the month the service department needs one shell, two com- 
pressors and eight sets of lids of Model “A” freezer over and above what it al- 
ready has on hand. The consequence is that the service department, if not 
prevented from doing so, takes its needs and mails them to the customers. 
Thus, at the end of the month ninety-two units of the regular production order 
are completed and the other units are in process. The loss in machine hours, 


JUNE, 1955 1287 


| 
, Our 
eas | 
com- | 
pling 
ective | 
yntrol 
d ap | 
cost | 
dards 
ETIN 
U 


SALES-SERVICE DEPARTMENT PROFIT AND LOSS STATEMENT 
For the Month Ending January 31, 1955 
Sales-Service reserve 
Less: Nonreplacement part sales 
Freight and postage 


Net Sales-service reserve 
w material in q 
ventory 


lee 


lealdle ele ble 


Raw material inventory, ending 


Material used 
Direct labor 
Indirect labor, supervision, payroll taxes 


Burden 
In-process inventory, inning 
In-process inventory, ending 


Cost of products manufactured 
Finished products inventory, inning 
Finished products inventory, ending 
Cost of products shipped 


Gross profit 
Administrative and general expenses 


Net profit for January 


labor and increased lag time, etc., can only be charged to experience, for the 
responsibility is too widely scattered to pin down to a particular department 
or person. 

In order to eliminate this situation, it was necessary for the service depart- 
ment to be required to issue purchase requisitions for all raw material used 
to make its finished products and to maintain its own stores or stockrooms. 
Next, it was necessary for the service department to work with the production 
planning board to facilitate the production of whole units as well as parts 
The service department is now required to wait until an entire unit of mane 
facture for present models has passed through a particular machine before it 
is permitted to break down and reset the machine to make a run on parts of 
models, say, three years old, or to use it as it is for present model parts. The 
work is done under the direction of a foreman and utilizes what would have 
been lag time. 

In many companies, it is extremely difficult to forecast the needs or require 
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ments of the service department, so much so that it must rely on what may 
be termed “educated guesses.” Large numbers of different types of products 
of different classes or models of each type have an adverse effect upon the cor- 
rectness of these estimates. With Any Corporation this problem is very great, 
for the company manufacture fifteen individual products and each has three 
or more models. These models change approximately every year. Regardless of 
how excellent the service department's staff may be, there is bound to be some 
error. The department will be either over- or understocked on a particular 
item. If this item is interchangeable among models, the error is lessened. 
However, when there are any errors, additional expenses and, ergo, less profit 
are the results. The management of Any Corporation believes and, I think, the 
reader will agree, that the service department should carry the weight of its 
own burden. With this in mind, a profit and loss statement is prepared for it 
each month (Exhibit 1). 


The Service Department's Income and Income Deductions 


The sales service reserve figure for the profit and loss statement consists of 
all sales handled by the department. Part of this reserve is made up of non- 
replacement part sales, i.e., accessories and attachments not originally sold 
with the finished product, either because they were not desired by the customer 
at the time or were not available at the time of the sale. This portion of the re- 
serve is transferred out and credited to the plant which produced the part and 
is shown as part of that plant’s current sales. Also, through carelessness or 
negligence on the part of the customer, occasionally some units are damaged. 
The parts required to place the unit in sound working order are considered 
as sales of nonreplacement parts and are charged against the reserve in the 
same manner. The cost of these products is charged to the plant producing 
them through the inter-plant transfer account. 

The remainder of the reserve, which is the main portion of it dollar-wise, 
is made up of a fixed charge credited to it when the original sale was made. 
This is commonly termed, “service charges” and is included in the original 
cost to the customer of all items sold. This portion of the price charged him 
gives the customer the warrant, at no extra material cost, to all parts he may 
need to replace parts which have become void of utility prematurely through 
no fault of his own. This charge, being at standard, is subject to revision at 
the same time other company standards are considered. 

Against this reserve is charged all service expense. Freight and postage so 
charged include ali freight and postage expense incurred by the service de- 
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the far greater portion of this expense, the company believes it is unnecessary 
to split it between amounts incurred for replacement and nonreplacement parts, 
All this expense is prepaid. Therefore, an accurate account is maintained for 
monthly statement purposes. 


Calculating the Service Department Costs 


In almost every sense of the term, the service department is a small self- 
contained operation. It could have its own purchasing department, production 
departments, shipping department and billing department. It could support an 
accounting and cost department separate from that of the company without 
causing much duplication. However, this is not the case with Any Corporation. 
The superintendent in charge of the service department and his assistants es 
timate its needs. The stockroom clerks keep daily records of all incoming and 
out-going material and issue purchase requisitions for material understocked, 
The purchasing department issues purchase orders, including the service de 
partment requisitions with the requisitions from the other departments. One 
copy of this order is sent to the service department. Upon it is shown only 
the items and quantities the service department is to receive. It is the respon 
sibility of the receiving department to be certain that the service department gets 
all of its material which has been ordered by the purchasing department. The 
receiving department sends this material to the service stockroom, thus keep- 
ing inventory separated from the regular factory raw material inventory and 
facilitating good inventory control. 

The service department superintendent, working with the production cot 
trol staff, issues material requisitions for work to be scheduled. One copy of 
each of these requisitions is sent to the cost department. All labor, direct and 
indirect, connected with service and service production is recorded on time cards 
and completely handled by the tabulating machine department. The cost de 
partment receives a copy of this information and, through use of a pre-estab 
lished percentage figure, determines burden applicable, based on direct labor 
cost, instead of allocating and prorating the burden expense to service activities 
through engineering and time studies on individual part fabrication. 

The burden figure so arrived at is split into the various indirect expense 
categories, also by pre-established percentages, so that each expense can be 
credited for the portion the service department has received. The burden pet 
centage was established and is subject to revision once a year. The percentages 
used in prorating service burden credits to other departments were arrived a 
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by averaging the various expenses over a twelve-month period and dividing 
each average by the average total. It should be noted that all labor has been 
eliminated from the base figures for these calculations with the exception of 
janitor and watchmen, building and equipment repair labor, and spoiled work 
labor. The remaining labor is direct to the service department. 

In-process material, when complete, is charged to finished product inventory 
in the same manner for the service department as for the factory (except that 
what is considered as finished products for service would constitute in-process 
material in the ordinary instance). All service department sales and shipments 
are recorded on punched cards which contain the following information: classi- 
fication of items, quantity, cost, and (for sales) sales value. The date is also 
shown on the cards. This enables a check on finished product perpetual inven- 
tory cards. All service department finished products are maintained in special 
stockrooms separate from factory products. The incoming stock is debited on 
the master file and shipments credited. At the end of every month this file 
is sammarized and must agree with the tabulating machine department's con- 
trol. With the difference between the beginning and the ending in-process and 
finished products inventories added to the prime cost and the manufacturing 
expense, Any Corporation obtains the cost of service department products shipped. 
This total, subtracted from the net reserve, shows the gross profit or loss of 
service for the month. Administrative and general expenses are distributed 
among the different plants and the service department by the percentage rela- 
tionship of individual sales to total sales for the month. 


Why Set Out Service Department Results? 


The net profit or loss is shown in the company profit and loss statement under 
the other income and expense section. The reader may feel that, because the 
service department owes its existence to the producing departments, all service 
expenses should be prorated among them. However, Any Corporation feels 
differently and tries to divorce service activities from production. The justifi- 
cation for this lies in the belief that service, although an outgrowth of produc- 
tion, is not necessary for production. Production of finished units for sale at 
a reasonable profit is the main reason for the existence of any industrial enter- 
prise. Service for these sales is optional, although the greater portion of in- 
dustry believes it to be necessary. 

Can it be told whether or not the service department pays for itself when 
its costs are prorated among the various producing departments? One may be- 
lieve it to be self-supporting if the company shows a profit, or responsible for 
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part of a loss. Either way, it would be just a guess. One would first have to 
make a study of what has occurred and only then draw a conclusion. Such a 
study would be late and of little value. 

Some will say it makes little or no difference whether or not the service 
department makes a profit, so long as the company shows a gain. They say 
there are expenses which must be accounted for and these are accounted for 
when a profit is realized. This is a poor attitude to assume because the depart- 
ment can be made to carry its own burden and thereby greater profits are in 
realization, either through reduction of sales price to gain greater sales or by 
maintaining present sales price with a cost reduction. Any Corporation is of the 
opinion that service is strictly a by-product and is separated from production, 
If its costs were added to production, they would place an unjust tax upon 
the producing departments, creating an added expense which has no bearing 
upon the manufacturing of finished products to be sold and tending to lessen 
the accuracy of costing of these products. This is why Any Corporation has 
inaugurated the system set forth here for sales-service department accounting. 
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A Case in Monthly and Annual Forecasting 


by CLARENCE ABEL 
Comptroller's Staff, Electric Auto-Lite Company, Toledo, Ohio 


Prefaced by a review of general considerations in the forecasting of 
sales, this article describes how a company of substantial size develops 
profit and !oss (and other) forecasts for the month and year abead. 
The author also indicates the reliances placed. on the forecasting 
procedure for more prompt awareness of changed conditions and better 
internal control through a tie-in between forecast volume and depart- 
mental costs. 


~“ HIGHLY INTERESTING SUBJECT of forecasting still has elements of novelty 

as it applies to industrial companies. In this paper I will try to explain, as 
clearly as I can, the theoretical side of forecasting and then furnish brief details 
of the approaches developed over a span of many years by my company. I will 
devote most attention to the practical side of the subject, which I will cover 
under four main parts: 


1. Sales and profit and loss forecasts. 3. Capital expenditures forecast. 
2. Tying in the forecasts with the factory 4. Cash position forecast. 


budgets. 

At the outset of a discussion of this kind it is important that we: define terms. 
Sometimes the words, forecast and budget, are mistakenly considered to be 
synonymous. Actually, however, the term, forecast, should be restricted to the 
process of looking ahead or the act of estimating future sales, profits, etc. The 
word, budget, represents a plan of operation or the act of controlling sales, costs, 
etc. In the remainder of this paper, therefore, the words, forecast and estimate, 
will be used interchangeably. The term, budget, will refer to a plan of operation. 

First, it is in order to take a close look at the overall subject and ask the 
question: Why forecast? What is to be gained? These are sound, logical ques- 
tions and deserve an answer before a company goes ahead with a program, In 
fact, unless we can answer these questions intelligently, the time and effort put 
in on forecasts may be largely wasted. The role of forecasting in business is to 
guide management; in some instances reassuring it that all appears well and in 
others warning that danger lies ahead. Unless we forecast sales and profits, for 
instance, management is very much hampered. Operating and even financial 
action require looking ahead. As an illustration of the latter, assume the board 
of directors of a large company in session to decide on future policies, pass on 
dividend action, and generally to protect the stockholders’ investment. The 
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regular financial statements for past periods are at hand but no forecasts of any 
kind to guide as to what the future is likely to hold in store for the company, 
Would it be possible to make intelligent decisions? Would it not be necessary 
to plan to have forecasts ready for the next meeting? 


It All Depends On Forecasting Sales 


All agree that the most important single item in forecasting is the estimate 
of sales. On this hinges the projection of the remaining portions of the profit 
and loss statements, the cash position estimate, and the capital expenditures fore- 
cast, although the latter is, perhaps, less closely related. Likewise, any position 
forecasts on other balance sheet items would tie in, somewhere along the line, 
to the prognostication of sales. Accordingly, if a reasonably accurate estimate 
for net sales is arrived at, a sound foundation is provided as a basis for the 
entire forecast structure. The forecast of sales should be as realistic a forecast 
as possible and should never be estimated high to set a goal for the sales depart- 
ment or estimated low to spearhead a drive on costs. This brings up the ques 
tion of whether or not a sales estimate can be made within a reasonable margin 
of error. 

If I were an economist I might, at this point, enumerate and explain the 
many coming events that could affect the sales forecast. This list would prob 
ably include a multitude of items, among them general business trends, the 
standard of living, political factors at home and abroad, competition in the 
particular industry, population trends, public acceptance of new products, and 
exhaustion of natural resources. Obviously, it would not be practical, nor é 
it necessary, for each individual engaged in preparing a forecast to make a 
' exhaustive study of these factors. All of the spade-work on this has been done 
for us by competent experts, many of whom devote their full time and energy 
to securing and publishing statistics and opinions. Most prominent among these 
media are government agencies, trade associations, the daily press, commercial 
agencies, business periodicals, and the like. 

I do not mean to imply that these should be followed blindly. On the 
contrary, this is a question each company has to decide for itself, taking into 
account its own individual circumstances, special products, potential mar 
kets, field conditions, etc. Neither will I be so naive as to suggest that the 
opinions of economists as to what the future holds in store are infallible. They 
are not prophets but students of probabilities, and base their estimates on whit 
has gone before and what is likely to happen in the future. Even economists 
often come up with directly opposed opinions, which each one defends with 
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vehemence and conviction. The concensus at the present time, however, is that 
we can look forward to a period of prosperity—at least for a year ahead—and 
it seems that it is sound procedure to use this at the present time as a basis in 
plotting forecasts during the current year. Nevertheless, the obstacles en- 
countered in estimating sales deter some companies from preparing formal fore- 
casts at all. Other companies go to the opposite extreme and spend more time 
and money than are justified by results, Here, again, it is not my intention to 
try to explain the many approaches and problems which will arise in a company 
where forecasting is considered to be a serious undertaking. These are company 
problems and can be solved only by solutions evolved for the situation. 

When forecasting is embarked upon, men of high calibre should be assigned 
to it rather than a larger number of less qualified persons. The forecaster 
should be an individual having entree to plant managers, sales managers, and 
others to discuss prospects, costs, unusual expenses, etc. He should also have 
the qualities of clear thinking, broad vision, and sober judgment. The accuracy 
of the sales forecast, too, is dependent on the span of time it covers. Obviously, 
it is easier to forecast a month ahead than to forecast a full year. We could 
fill many pages discussing the subject. I think our company’s procedure in fore- 
casting sales, as developed over a period of many years, may be helpful in 
darifying some of the problems. Bear in mind, though, as we proceed, that 
there are no facts about the future. 


Preparation and Use of Monthly Profit and Loss Forecasts 


Our forecasts of sales are generally limited to monthly and yearly periods. 
For the monthly forecast, at the beginning of the month, each plant accountant 
(who is the comptroller’s representative in the plant) prepares and forwards 
to the central offices in Toledo, an estimate of sales and costs for the month. This, 
being an extremely short-range forecast, is the easier of the two to prepare. The 
anticipated sales may be based, in some plants, on the way volume has been 
running in recent months, adjusted for known factors that are expected to in- 
crease or decrease the total. Other plants predicate their forecasts on customer 
orders, releases, sales manager's estimates, discussions with other branches of 
management within the company, or a combination of two or more of these 
methods. In any event, they are asked to support their forecast submittals with 
a covering letter to explain interesting points, sharp changes in volume, etc. 

We have stressed for years the importance of accuracy in these monthly 
sales forecasts. Unless watched by management, however, the bulk of the plants 
may continually submit conservative estimates, as they feel there will be less 
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criticism if the forecast is exceeded than if it is not met. If they all take this 
stand, however, the consolidated estimates, reflecting the combined differences 
for all plants in one direction, may be way off from the actual. The ideal con- 
solidated forecast is apt to be arrived at when each plant shoots for the bullseye 
and the “overs” at some plants are offset by underestimates at others. 

Each plant also forecasts the monthly cost of sales at this time. This means 
that the estimates received from the plants are carried down through gross 
profits. When they are consolidated at the central offices in Toledo, the other 
profit and loss items, administrative expense, selling expense, etc. are estimated, 
and reflected on the forecast, to arrive at projected net profits for the month, 
Once the initial forecast of sales and profits has been made at the beginning 
of a month, we are not content to wait until the financial statements are received 
to see how it comes out. Accordingly, we go through the same estimating pro 
cedure again, in the last week of the month, to prepare a revised forecast. This 
should, and usually does, come out very close to the actual profit and loss state 
ment totals. Careful comparisons are made between the initial and final fore. 
casts and actual results, by plants, to see where the major shortcomings in our 
forecasting procedure arose and where the techniques can be improved. Steps 
are then taken to avoid similar pitfalls in the future. 


The Annual Forecast Of Sales by Outlets 


In these short-range monthly forecasts no breakdown of sales and profits by 
the main sales classes, or sales divisions of the plants and the company, are 
made. On the longer range yearly forecast, however, the structure of the fore 
cast and the method of arriving at forecast figures are entirely different, and 
harder to arrive at. Forecasting for a period of full years has the advantage 
of including the ups and downs of a complete seasonal cycle. This phase of 
business activity, in our company, is particularly outstanding in storage battery 
sales volume. Battery sales are seasonally high in the autumn and early winter 
months, when our distributors and dealers prepare for high retail sales demand 
due to the onset of cold weather. 

I will first explain briefly how we arrive at annual sales estimates by the 
main sales divisions of the company. This should be of interest as our variety 
of sales outlets span the main basic types likely to be encountered in sales fore 
casts. Our largest sales outlet is related to original equipment parts for auto 
mobiles and trucks. To assist the plant accountants in arriving at estimated 
sales to these customers next year, the Toledo central office furnished them’ 
detailed forecast in units of expected automobile and truck production in 199 
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by the various manufacturers. (This data for 1955 was based on total unit 
sales next year of 5,250,000 passenger cars and 1,000,000 trucks, which totals 
were secured from the Econometric Institute of New York, one of the com- 
mercial agencies providing statistics to business firms.) From this detail and 
a knowledge of the parts his plant will furnish for each type of vehicle, the 
plant accountant has a basis to estimate original equipment sales volume for 
the year. This is an extremely difficult class of sales to estimate depending, as 
it does, on the success of the sales efforts made by the various other manufac- 
turers who are our customers. : 

Next in importance in our company is the domestic replacement sales line, 
which may be further broken down into storage batteries, spark plugs, and 
other service parts. Through the comptroller’s office, the respective sales man- 
agers are asked to submit sales estimates by a specified date, furnishing details 
by major customers or products, as they apply, letting us know which of our 
plants will make the shipments, and furnishing any other information which 
will assist the company in arriving at accurate forecasts. Securing this informa- 
tion from the sales managers has several advantages. First, they are in close 
touch with our customers throughout the civilized world, which provides them 
with the overall sales force “feel” of conditions. In the second place, when 
the sales managers have a say in setting the sales forecast for the approaching 
year, it has a tendency to make them look at the forecast as a plan of operation. 
After this information is received in the comptroller’s office, it is double- 
checked with trends charted on graph paper by our statistician and forwarded 
to the plant accountants for inclusion in their forecasts. 

The defense business outlet has shown diminishing volume since the latter 
part of 1953 and, with very few exceptions, our plants will include this line 
in their forecasts only on the basis of bona fide contracts on hand at the time the 
estimate is prepared. The information is available to them in their own plants. 
Our export replacement business is all handled through a central export depart- 
ment located in New York. This particular annual sales forecast, broken down 
by items and plants, originates with our export sales manager. The procedure 
is essentially the same as is followed on domestic replacement sales, as explained 
earlier. 

The remaining sales outlet for the plants comprises shipments made to 
affiliated plants. Although the total of these sales is eliminated on consolida- 
tion, the individual plants are permitted a mark-up over cost and reflect the 
sales in their respective forecasts, profit and loss statements, etc. These sales 
are estimated on the basis of the best information available in each case. In 
some instances the shipper plant furnishes the fabricating plant an estimate 
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of the parts which will be required from it. In other instances the planning 
department is consulted. Or the plant accountant may be forced to estimate 
purely on the basis of past experience and the expected ratio of change. In any 
event, in this and all of the other sales lines mentioned, experience over a long 
period of years teaches the forecaster the steps to take and the pitfalls to watch 
out for if he is to avoid censure when the end of the forecast period arrives 
and the actual results are available. 


The Annual Forecast of Costs and Profits 


mee a 


Theoretically, the cost of sales in the annual profit and loss forecast is built 
up from the estimated cost of the individual items expected to be sold. As the 
plant accountant arrives at his yearly estimate of sales in each of the broad 
groupings I have mentioned, he keeps the records segregated by classes, aus 
tomers, and products. In some instances, this is done on the basis of unit 
volume, the number of units to be sold having-been estimated at the same time 
the sales in dollars were arrived at. This, of course, depends on the nature of 
the product. In our battery plants, for instance, the person who estimates sales 
volume bases his forecast on the number of batteries expected to be sold. This 
unit information, then, is used in arriving at the standard cost of sales, which 
is a relatively simple task as we can apply an average unit cost per battery to 

_ the total number of expected units, or break the units down into types and 
sizes if it is felt that this will result in a more accurate total cost. Other plants, 
where many hundreds or thousands of different parts are involved, may find it 
more practical to group the like items together and arrive at costs on the basis 
of percentages. In any case, the estimated cost of sales is based on past experi- 
ence, adjusted for known changes in the future. 

The cost of sales arrived at in the manner I have just described represents 
the standard cost of sales. It is also necessary for the plant accountant 
calculate material variance, freight inward, and burden loss or gain, in ordet 
to bring his report for the year down to gross profit. Since we usually change 
the material, labor and burden cost standards at the beginning of each yeat, 
the question comes up as to whether the prior year or the revised standards 
for the new year are to be used in arriving at the standard cost totals. Usually 
the revised standards are not available soon enough to use in the yearly forecast 
and the plants proceed with the work on the basis of the old standards. This 
basis of costing facilitates checking with past performance in Toledo, as all of 
the plant forecasts are reviewed and checked before they are included in the 
consolidated report. This and other points necessary to properly interpret the 
1298 N.A.C.A. BULLETIN 


Ss 


= 
+ 


plant forecast reports are covered in notes and details accompanying the formal 
estimates. 

The task of estimating administrative and selling expense and other income 
and expense, to arrive at net profit on the consolidated report, is done in the 
central offices in Toledo. This part of the forecast is predicated on the present 
levels of expense in each classification, adjusted for increases or decreases which 
it is known will take place in the ensuing year. It is usually possible to arrive 
at extremely accurate projections of expense in this section of the forecast, as 
such high-cost iterns as advertising, salesmen’s salaries and travel expenses, office 
salaries, interest on debt, taxes, etc. are known in advance or do not fluctuate 
with sales volume. 

The individual forecasts of sales, costs, and gross profit submitted by the 
plants are arranged in the same form as the company’s financial statements 
and show a breakdown by the main sales divisions and customers. The respec- 
tive domestic replacement sales groups, which are under the jurisdiction of in- 
dividual sales managers, can then be combined from the individual plant fore- 
casts to show how each division is expected to make out for the year. These 
particular forecast reports are further broken down into monthly estimates, 
which are compared with actual results obtained from month to month as the 


yeat progresses. 


How the Forecast Helps in Factory Cost Control 


A vital part of our sales and profits and loss forecast is the tie-in with the 
factory budget procedure. Our factory budgets represent a plan of operation 
laid out at the beginning of the year for each plant. An allowance is made for 
overhead expenses on the basis of expected direct labor for the year. This 
allowance, or desirable burden, is based on a percentage to estimated ditect 
labor expected to be generated in the plant. The estimate of direct labor is 
based on the forecast of sales previously referred to. It is in this way that the 
sales and profit and loss forecast is tied in to the operations of the factory budget. 

In arriving at the desirable burden rate or overall allowance percentage for 
the plant at the beginning of the year, the first step is to break down the esti- 
mated direct labor by departments. This work is done in the respective plants 
by the plant accountant, who is in charge of all the accounting work. In dis- 
cussions with the foremen, the plant manager, and other interested parties in 
the plant, the plant accountant next arrives at percentage allowances of direct 
labor for each item or burden expense in the department. The individual allow- 
ances for the respective departments are then combined, to arrive at overall 
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desirable amounts for the variable items of burden in the plant. This depart 
mental section of the budget relates only to the variable items of burden, as the 
departmental factory budget sheets reflect only the classes of expense over which 
the foreman has control. 

After the departmental allowances for variable items of burden have been 
established, the plant accountant finishes the job of establishing the desirable 
allowances for the next year by assigning desirable percentages to the fixed 
and semi-fixed items of burden. 

The overall burden percentage allowed a particular plant at the start of 
the year is affected more by these fixed and semi-fixed items of burden than 
by the variable items. The reason for this is that variable items of burden are 
expected to vary more or less in step with the volume of production, while the 
fixed and semi-fixed expenses have a tendency to remain at the same dollar 
volume regardless of production levels. When the allowances in this section 
of the budget are completed and added to the variable allowances, an overall 
desirable burden rate is established for the plant. . 

The percentages thus arrived at, which are in the nature of a proposal by 
the plant, are forwarded to Toledo for review and final approval if central 
management is in agreement that they provide a proper objective. In the event 
Toledo is not in agreement with the conclusions of the plant, which are some 
times colored to give the plant an advantage in its efficiency standing, written 
or personal contacts are made to decide the issue. These overall burden de 
sirable amounts finally decided on for the respective plants are then used 
throughout the accounting structure for arriving at the efficiency of the plant, 
applying in the cost of sales, evaluating inventory balances, etc. 

To summarize, the tie-in between the sales forecast and budgetary control in 
the factory is that we, in effect, forecast how much burden expense will be ex 
pended in each department for each dollar of direct labor that is produced. 
The various burden sheets, by departments and in total, are prepared specifically 
to give plant management a plan of operation and for Toledo's use in measuring 
the performance of the respective plants. They serve no accounting purpose 
whatever and represent a by-product of accounting details. The plant account 
ants go to a lot of work to prepare these measurement devices for use in the 
plants and we are wasting money if they do not serve the intended purpose 
of showing where we have over- or under-shot our mark and where we have 
failed to live within the established allowances. These devices pinpoint exactly 
where we have succeeded or failed in our plans to make a profit. 

The creative work of reducing direct labor and burden expenses has to be 
done by the plant managers and their staffs, with the guidance and help of central 
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management. If we could get enough orders from our customers to keep all of 
our plants producing at capacity all of the time and if we could pick out the 
particular types of products which give us the highest profit margins, we would 
not have to think much about the efficiency of our operations. However, things 
do not work out that way. Most of our plant managers have more control 
over the performance factor than they have over volume and the type of product. 


Capital Expenditure and Cash Forecasts 


It is opportune now to consider other useful types of forecasts. The capital 
expenditures forecast is usually prepared on an annual basis at Autolite although 
on special occasions, a shorter term report may be made. It is based on esti- 
mates for capital expenditures made by each plant, as requested by a general 
letter to all plants sent out by the manager of our central property records 
department. The plants are instructed to submit a list of major capital addi- 
tions contemplated, say, in the forthcoming year, classified by reason for the 
addition, such as expansion, replacement, or improvement to iraprove quality or 
reduce costs. The plants are asked to submit only what is reasonable and neces- 
sary to carry on the work of the company in a proper manner, to keep abreast 
with competition, and to produce new products. 

Most of the work on this estimate in our company is done in the plants. 
There the necessary meetings and discussions are held to complete the lists of 
contemplated capital additions. The plants submit covering letters with their 
reports, to explain unusual circumstances and interesting facts. After these 
lists are all received, it is a simple matter for the property records department 
in Toledo to make a consolidated report for management. The advantage of 
making such a forecast available to management is usually apparent from the 
imposing amount of money expected to be required for capital additions in a 
year's time. We complete this particular forecast in the fall of the preceding 
year. 

Although we prepare a cash position forecast monthly at the beginning 
of each month, it is obvious that such an estimate is more meaningful when 
projected over a longer period of time. If the profit and loss forecast indicates 
a normal amount of profit and if inventory balances and accounts receivable 
are maintained at the usual levels, it can generally be assumed that the cash 
balance will be maintained from month to month unless there are some other 
unusual drains on the treasury, such as large payments for dividends, taxes, 
fixed assets, repayment of borrowed money, etc. I mention this for the reason 
that, in my opinion, no great amount of time should be put into the minute 
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preparation of detailed cash forecasts, on a monthly basis, under ordinary cite — 


cumstances. A different situation exists, of course, if cash difficulties are antici- 
pated in the period. 


To arrive at the expected cash position at a particular date in the future, it is — 


necessary to estimate cash receipts and disbursements during the period covered, 


These totals, together with the cash balance at the beginning of the period, will — 


result in the forecast balance at a specified date in the future. To arrive at 
the amount of cash which will be received during the forecast period requires 
knowledge on the part of the forecaster as to general credit conditions, the 
collection terms applicable to each class of sales outlet including the effect of 
trade acceptance terms, peculiarities in the collecton of export and government 
accounts, etc. Naturally, if the cash forecast is to cover only a one-month pe 
riod, cash receipts from customers will mainly arise from accounts receivable 
on hand at the first of the month. On the other hand, if the forecast is pro- 
jected over a longer period, the receipts will include, as well, a portion of the 
sales expected to be made during the forecast period. Care must also be exer- 
cised to include in the receipts any extraordinary income which may be received 
during the forecast period, from sources other than accounts receivable. 

A wider range of detail is required to arrive at estimated disbursements for 
the cash forecast. To make the structure of the forecast more meaningful, we 
break down this section of the report into regular disbursements and special 
disbursements. Regular disbursements represent the payments required in the 
normal operation of the business such as employee payrolls, vendor invoices, 
advertising, etc. Special disbursements include quarterly payments of Federal 
income taxes, dividends, employee pensions, loan installments, etc. As in the 
sales forecast previously mentioned, much of the normal disbursement data for 
payrolls and material purchases comes from our plants across the country, 
This is also screened in Toledo before it goes into the consolidated forecast. I 
could go to great lengths in explaining how the various data are arrived at, 
but it will suffice to say that the greater portion is tied in very closely to produc 
tion and sales schedules. If the disbursement estimates for any of these items 
from the plants do not tie in to what could be reasonably expected, based on the 
required production, such items are not only questioned but proper revisions 
made. 


Balance Sheet Forecasting, Review of Forecasts 


No article on forecasting would be complete without covering, at least briefly, 
the balance sheet phase of the subject. Reasonable estimates of the main bak 
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ance sheet items can usually be made on the basis of the profit and loss, cash 
position, and capital expenditures forecast, which obviously should all be pre- 
pared first. Certainly no attempt would be made to tie in the position balances 
with the movement in and out of the various classes of assets and liabilities 
during the intervening period. Here again, to arrive at satisfactory results, the 
forecaster must have intimate knowledge of the influences which are apt to 
affect each individual balance. 

In each of the types of forecasts dealt with here, the question is bound to 
arise: What is to be done if the forecast does not show satisfactory results? 
This is probably the crux of the whole forecasting procedure in a company. 
In the first place, it is assumed that the forecast has been prepared and submit- 
ted in such a convincing manner that management will act on it, not a year 
later but now. In the case of unsatisfactory profits on the profit and loss fore- 
cast, the situation would require an increase in sales, a reduction in costs, or a 
change in the mix of products sold. It is in this way that measures, based on 
a forecast, may be taken in time. This, of course, will require decisive action by 
management. 


A Good Forecast Is Worth the Effort 


I have pointec out some of the theoretical and practical aspects of forecasting. 
Particular emphasis has been given to the importance of accurately forecasting 
the expected sales volume, which is the key to all of the other profit and loss 
and position forecasts that follow. The forecaster, then, and all who use the 
forecast, should bear in mind that an inaccurate forecast can be worse than no 
forecast at all. A good forecast, on the other hand, can be a valuable control 
tool to the executives who are responsible for protecting the financial position 
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By-Product Costing in Glue Manufacture 


by MORITZ E. PAPE 
General Auditor (Pacific Division), Consolidated Chemical Industries Inc., San Francisco, California 


Sales value credit to main product cost is the general basis for cost 
treatment of by-products in the company serving as background for 
the accompanying article, although the application of this basis has 
particular features reflecting the experience of the company. Joint 
product status is not recognized for any product in this case, glue 
being regarded as the sole principal product. 


by-products in the glue industry and to give the arguments for and against 
the procedures followed, in the hope that this exposition will stimulate further 
study about accounting for by-products. The problems of by-product disposal 
and related accounting are difficult ones for the accounting profession and plant 
management, especially in the various branches of the chemical and refining 
industries. One difficult aspect is the elusiveness of the problem. Another 
difficulty with by-product costing is the virtual impossibility of solving the 
problem of allocating cost between major products and by-products. 

By-products are variously viewed by different persons. Some of these con- 
cepts reflect attempts to overcome the elusive quality just referred to. Webster 
says that a by-product is “something produced secondarily or in addition to 
the main product in manufacture.” (New Collegiate Dictionary, G. & C. Met 
riam Co. 1953). Lawrence and Ruswinckel say that “any product not important 
enough to be produced by itself is a by-product.” (Cost Accounting, Prentice- 
Hall, Inc., Fourth Edition, 1954). John J. W. Neuner states, “Usually, if the 
value of the product is less than 10 per cent of the total value of all products, 
it is considered a by-product. By-products in some industries become main 
products of others. For example, in New York the main products of some 
public utility companies is gas, and the by-products coke, tar, and ammonia, 
whereas in similar plants in Connellsville, Pennsylvania, the main product is 
coke for the steel mills and the by-products are gas, tar, and ammonia.” (Cost 
Accounting Principles and Practice, Richard D. Irwin, Inc., Fourth Edition, 
1952). The Accountants’ Handbook defines a by-product as “. . . a product of 
minor importance resulting, incidentally, from the manufacture of one or 
more major products.” (W. A. Paton, Editor, The Ronald Press Co., Third 
Edition, 1943). 
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For us in the glue industry, by-products result from raw materials being 
processed to a certain point where separation takes place. The products which 
split off might be called joint products by some theorists. However, we dis- 
tinctly refer to all of the products except glue as by-products and treat them 
as such. 


The Company, Industry, Processes, Products—and By-Products 


It might be well, at this point, to refer briefly to the historical background 
of our company and to review the nature of our business in order to clarify 
the statements to follow relative to the metheds of handling by-products. Since 
1878 Consolidated Chemical Industries Inc. has grown to occupy an important 
position in the industrial chemical field. Its plants are located at Bayshore, 
San Mateo County, California, Houston and Fort Worth, Texas; Bastrop, Baton 
Rouge, and Springhill, Louisiana; Woburn, Massachusetts, and Buenos Aires, 
Argentina. There is also a bauxite mine at Little Rock, Arkansas. The com- 
pany’s products are classed as heavy chemicals and inclade animal glue, sul- 
phuric acid, muriatic acid, aluminum sulphate, sodium sulphate, animal char- 
coal, bonemeals, fertilizers, grease and tallow, technical and edible gelatins, 
ammonium sulphate, and many other diversified products. 

The plant used as a case illustration here is the one located at Bayshore, 
California. This, an animal glue plant, is now the largest one of its kind west 
of the Mississippi. It is, moreover, one of the largest and most modern plants 
in the United States and produces over 10,000,000 pounds of bone and hide 
glue per year, or nearly ten per cent of the entire production of the United 
States. 

Animal glue is an old product, as history records its use 3,000 years ago 
when the sculptures of the Egyptians in the city of Thebes depict workmen apply- 
ing a piece of rare wood to a plank of sycamore with glue. Its present innumer- 
able uses include sizing on carpets, adhesive on sandpaper and other abra- 
sives, gummed tape, textiles, playing cards, kalsomine, bookbinding, waxed 
paper, printing rollers, veneers, plywoods, heads of matches, and adhesive 
in luggage manufacture. Technical gelatins are likewise manufactured in some- 
what the same method, using the same raw materials. From them are produced 
the gelatins, both inedible or edible, the latter being basic raw materials for 
jellies, candies and ice cream. The former is used for photographic and me- 
dicinal purposes. 

Raw materials of glue manufacture consist of the bones, skins, fleshings and 
cartilages of cattle, goats, sheep, and pigs, and come chiefly from tanneries and 


JUNE, 1955 1305 


| 
| 
nia 
| 
| 
| 
f the 
lucts, 
main 
some 
10nia, 
uct is 
(Cost 
lition, 
uct of 
ne of 
Third 
ETIN 
| 
Chea” 


meat-packing plants. Hides, trimmings, and fleshings and cartilages are treated, 
washed, and then cooked in open tanks to extract the glue, while grease (a by- 
product) rises to the surface during extraction, after which the residue is 
pressed to remove the remaining grease and then cooked together with leather 
scraps, hair, and even feathers in rendering cookers to produce fertilizer tankage 
(another by-product), normally containing six to ten per cent ammonia. 

Bones are first subjected to a degreasing process in a rotary extractor using 
a naphtha solvent to exircact the grease (a by-product). Then they are treated 
with sulphurous acid to bleach the bones, which are subsequently washed and 
finally cooked in pressure tanks to extract the glue. The residue of the cooked 
bones is a soft chalky substance, called steamed bonemeal. It is the most im- 
portant of all the by-products and is used as a valuable livestock and poultry 
feed additive because it contains a minimum of seventy two per cent bone phos- 
phate of lime and five per cent crude protein. 

Meat-packers have popularized the expression, “We use everything but the 
squeal!” Our company is equally thorough. We buy residual materials from 
ranchers and produce bone and hide glue as main products and grease, fer- 
tilizer, and steamed bonemeal as by-products. The many intermediate steps in 
the above processes, which will not be described in detail here, include filtering, 
evaporating, drying, and grinding. 


No Joint Products Recognized at Present 


In some industries disposing of by-products as scrap is advocated and fol- 
lowed. Examples of such treatment include iron filings and turnings, leather 
cuttings, waste lumber, and paper trimmings. However, modern ingenuity has 
‘ways and means to make even these scraps into useful by-products. Planer- 


chips are now sold as Presto-logs. Gold, silver, and molybdenite are by-prod- © 


ucts of copper production. Knotty pine lumber is now more expensive than 
clear lumber and, therefore, might now be considered a main product rather 
than a by-product. Our company could let the extracted grease run down the 
sewer. Yet this by-product is a raw material for soap manufacturers and fat 
splitters. Oil refiners are very adept in their abilities to take crude oil and 
produce a variety of joint products and by-products. Their problem of cost 
allocation is even more complex than ours. 

It is sometimes hard to decide whether a product is a main product, a by- 
product or a joint product. In the last case, the products bear relative costs to 
produce, share the overhead expenses proportionately, and no single one can be 
designated as a major product. It is not always clear to outsiders which cate 
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gories our products fall into. As has been said we consider our main product 
to be glue and any other materials resulting from the raw materials are con- 
sidered by-products. However, outside auditors have sometimes asked, “Which 
is more valuable to you, the glue or the by-products?” This question is a natural 
one under some conditions. When the glue sales are down and inventory accu- 
mulates, the market for steamed bonemeal may be strong, active, and profitable, 
with sales keeping abreast with production. At such a time, some would argue 
that bonemeal should be the main product. 

Or perhaps steamed bonemeal is a joint product and should bear fifty-five 
per cent of the cost of raw materials, because that is the ordinary yield in 
weight from the original raw material, plus cost of actual labor and expense 
incurred to produce it to a finished product, as well as a percentage of over- 
head. However, there is a vast difference in the per pound values of bonemeals 
and glue as finished products, even though the dollar sales of bonemeal may be 
greater than glue at times because of market conditions. Distribution of costs 
on the basis of the yield of various finished goods from raw materials may 
not be the most equitable method because of market price, quality, chemical 
analysis, etc. 

There is also the problem of whether the grease, extracted from bones, should 
be a main product instead of a by-product, or perhaps a joint product. The 
bones (raw materials) do not necessarily have to be processed for grease ex- 
traction as, in some instances, they may be cooked in the pressure tanks with- 
out this preliminary processing. This is because certain types of bones received 
at the plant are already fifty per cent degreased at the packing houses. How- 
ever, the operation has a good sales value and even conditions the bones to a 
more adaptable state for glue extraction purposes. Therefore, it is agreed in 
our company that bone grease should not warrant a separate department as a 
main product but remain a by-product. Fertilizer tankage made from the hide 
trimmings after the glue extraction, is very definitely a by-product. Peculiar as 
it may seem, this could conceivably revert to a main product through change 
of process, i.e. purchase and use of large quantities of fertilizer raw materials 
such as leather scraps, waste hair, and feathers which do not necessarily have 
to be mixed or processed with the residue of hide trimmings after the glue 
process. In other words these materials may be processed by themselves. 


Outline of Our By-Product Costing Practice 


Consolidated Chemical Industries’ by-product production (all products other 
than glue) is credited to the cost of manufacturing main products at one hun- 
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dred per cent of the selling price of the by-products, similar to the conven- 
tional method, but less its proportion of administrative, general, and selling 
expense. However, our method must be spelled out because it is modified from 
the one it resembles in theory. First of all, the current production of by-prod- 
ucts is valued at seventy-five per cent of the current selling price for inventory 
purposes and credited to the cost of manufacturing main products. If the cur- 
rent production is completely sold during the month of production, then the 
remaining twenty-five per cent of its selling price is also credited to the manu- 
facture of main products during the current month, less its proportion of admin- 
istrative, general, and selling expense. If the current month’s production is not 
sold until the following month, then insofar as current month’s production 
cost is concerned, the remaining credit of twenty-five per cent is delayed. Fur- 
ther, it may be seen that, by this method, current production may be added to 
previous inventory on hand at seventy-five per cent of selling price, inasmuch 
as Consolidated uses the average cost system. 

There have been arguments against this procedure by those who adhere to 
the conventional method of crediting by-products to main product cost of manu- 
facture at the full selling price in the month of production. However, we have 
found that the use of this basis unduly hinders manufacturing cost in the month 
of sale when the by-product is later sold in a declining market at less than ex- 
pected selling price. The method of seventy-five per cent of selling price 
credited to main product manufacturing costs in the month of production keeps 
the by-product inventory always conservatively priced—the lesser of two evils. 
Further, if a declining market should suddenly indicate that inventory is 
valued higher than market, we would immediately write-down the inventory 
valuation to the current selling price. Our practice avoids having book inven- 
tory valued at a figure which might be sold at a loss. It is more important to 
be protected against a loss than to have a profit in the wrong month. 

The effect on the income statement is to show a conservative recovery on by- 
products (transferred as a credit to cost of producing main products) which, 
in turn, affects the profit on main products. The effect on the balance sheet 
is to show by-products inventory at less than market value. Main products 
values, therefore, do not necessarily include the full credit for by-products until 
the by-products are entirely sold. The main products values, then, should natu- 
rally be more closely watched. 


The Significant Economic Role of By-Products 


It is hoped that this case study has served to disclose the methods of one 
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complicated chemical industry's handling of by-product costs methods which the 
company’s management believes to be the most feasible and conservative for 
all its practical purposes. This phase of cost accounting is highly controversial. 
Regardless of the method used, management and accountants should always be 
alert to the important part that by-products play in the expansion of American 
industry. What is now a by-product may some day be a main product. Gaso- 
line was secondary to kerosene until the invention of the automobile. The 
ingenuity of mar seems to be unlimited and accountants can advance new 
methods in cost procedures in partnership with modern science and industry. 
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Improving Cost Estimates for Quoting 
Wood Product Prices 


by VINCENT E. NOLTEMEYER 
Vice-President, Gamble Brothers, Louisville, Kentucky 


A number of pitfalls encountered in the use of estimating data which 
does not fully accommodate cost charges called for by specifications 
of individual sales orders are particularized at the start of the present 
article, relating mainly to estimates on manufacture of items of furni- 
ture parts. There is then offered a description of estimating considera- 
tions in such manufacture for lumber, glue and other material costs 
and for labor and burden, including spoilage. 


|” aonapoane Is ALWAYS A PROBLEM, especially when the per cent of estimates 
resulting in firm orders is relatively small. It is usually found that no defi- 
nite policy is followed in determining costs for estimating purposes. Each esti- 
mator or sales official may have his own procedures and may vary them with 
the pressure for the estimate at the time. The problem usually divides itself 
into two major phases: 
|. The amount of detail which can be 2. Policies to be followed in respect of 


economically performed in determining including particular costs, i.e., over 
the direct labor and material costs. heads, tools, indirect labor, and 
special expenditures. 


The only way to prepare sound estimates for wood parts of various sizes 
and shapes, including assemblies, is to produce detailed estimates based upon 
sound standards. Actual performance may be substituted when standards are 
not available. A straight percentage comparison is not a sound approach, 
especially for direct labor costs. Standard estimating charts should be developed 
from which estimators can pick direct labor hours and material quantities for 
frequently produced items. Items which cannot be selected from standard charts 
or tables should be followed in terms of cost through the operations routing 
they will follow. The work of this routing detail can also be reduced by the 
use of previously developed standards showing cumulated hours through initial 
operations common to many products. 


Specification Changes Work Havoc With Estimates 


The factory costs of various wood products must be determined upon tht 
basis of the total costs of the lumber, other raw materials, and direct labor 
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needed to produce a given item, together with the indirect factory expenses pro- 
portionately applicable to its manufacture. The cost of each item, or an indi- 
visibly related group of items, should be computed independently, insofar as 
is possible. Otherwise, disastrous results may be experienced due to the dis- 
tribution of values over a number of items on an inequitable basis. 

An illustration of improper value distribution may be observed in the prac- 
tice of pricing all parts in a bedroom suite on one average price per foot or per 
thousand feet. Although such a price basis may be established as a result of the 
preparation of cost estimates with utmost care and may accurately reflect the 
costs of producing a specific combination of cutting sizes, the resulting orders 
accepted for the material need only vary from the estimate basis in respect 
of the proportionate quantities of single or double beds, chests, dressers, or night 
stands to change the complexion of the cost picture entirely. If bed-side rails 
or drawer sides not originally anticipated are added to the specification list after 
the overall price has been established, the resulting difference in manufac- 
turing costs on a per foot basis may be sufficient to wipe out the anticipated 
profit margin. 

A slenilar situation could sevalt in the pricing of cach simple them 
stock. Suppose that a blanket quotation of twenty-five cents per foot were 
made, covering a certain species of cores up to forty-three inches long. Pre- 
sumably, a range of several cutting lengths would have been anticipated when 
the price was originally established. However, should the customer actually 
order only a single size of thirty-three inch length, an end block from standard 
length lumber, amounting to from seven to twenty-nine per cent of the lumber 
footage, would result, which would not be usable on the order. The mere 
fact that offal and short cuttings may be used on orders of other customers 
does not justify the estimate on the original order. cedarnaens serahenatcds 
will prove usable is highly speculative. 

Another false practice in estimating is to disregard the influence of width 
restriction of strips in the manufacture of a core panel. Normal procedure per- 
mits the use of random width strips in glued core panels but, in the interest 
of stability, no strip more than approximately four inches wide is ordinarily 
used. Upon occasion, due to a particular use of the plywood panel, cores may 
be specified to include no strips wider than two and one-half inches. This in- 
volves at least one-third more saw kerf waste alone and greatly increases the 
direct labor cost at the rip saw. There are still other variations in particular 
order specifications which makes estimating hazardous. Frequently, require- 
ments for finished grades will vary in the different pieces and hence, labor costs 
will vary in processing items of unlike sizes on such tools as moulders, planers, 
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etc. Handling time of a particular piece may be a principal factor of cost and 
not related to the footage of the total pieces required. The situation must not 
be presented as unsolvable. There are some groups of parts which are indi- 
visibly related and which may be considered for purposes of estimating costs 
as a unit. This would be true in the case of such items as a bookcase, a desk, 
a bed, a chest, or similar items which would be ordered only as a complete 
unit. However, cost estimates and selling prices which provide a constant price 
for items of a dissimilar nature are not in accord with sound practice. The re 
mainder of this article is directed toward applying this principle. 


Estimating Lumber Cost 


Above all other cost elements, it is of utmost importance that the true lum- 
ber cost be accurately predetermined in the preparation of cost estimates. This 
factor may represent from three to ten times the dollar value of other cost 
factors making up the total cost of an item. The selection of the proper lum- 
ber grade and the accurate forecast of utility or waste involved in the processing 
of the grade selected are, therefore, of prime importance. There are three 
principle elements upon which largely depend the selection of lumber grade 
and the estimate of utilization. They are the proportionate lengths of the cut- 
tings, the width specified, and the grade of the finished product. Decisions 
resulting from the application of these considerations can improve upon random 
judgment if a few fundamental principles are observed. The divisions of 
gtades under the National Hardwood Lumber Association’s grading rules are 
based upon the concrete principle of specific percentages of clear face cuttings 
in a given board and a graduated scale of the number and minimum size of 
cuttings for certain grades. The following requirements to be met in the grades 
listed, are taken from these rules: 


Lumber Percent of area in Minimum size 

grade clear cuttings of cuttings 
Firsts W7A% 60” x 4” or 84” x 3” 
Seconds 8314% 60” x 4” or 84” x 3” 
Selects 83'4% (Sound back) 60” x 4” or 84” x 3” 
No. | Common 664%4% 24” x 4" or 36” x 3” 
No. 2 Common 50 24” x 3” 


In practice, the average sizes of cuttings obtainable from a given board are 
by no means limited to these minimum requirements, as the appearance of the 
clear cuttings of varying sizes in relation to each other develop countless possi- 
bilities. Furthermore, in certain species, the No. 2 Common grade requires 
only sound cuttings, rather than clear face cuttings and the nature of the defects 
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present in the board would have considerable bearing upon the waste factor, 
which would be variable. However, these stipulations are indicative of what 
may be expected to be produced from each of these grades. 

The lumber prices to be used in estimating costs should be based upon in- 
formation received from the lumber purchasing department or such person or 
persons as may be responsible for knowing the costs of lumber in inventory 
and current market values. Unless abnormal circumstances exists, there is no 
justification for using a lumber price which is lower than the current market 
price for the same grade and species. It must be kept in mind that the lumber 
cut on a given order must be replaced in inventory at prevailing market prices. 
Therefore, its value for estimating purposes is more directly related to replace- 
ment cost than to inventory valuation. When the market value falls below in- 
ventory value, the manufacturer is obliged to use the lower price in order to 
obtain the business on which he is quoting. This results in an inventory loss. 
On the other hand, an inventory gain may be effected as the result of par- 
ticularly advantageous purchase prices, and this should rightly be considered 
a “purchase profit.” 

The per-thousand-feet lumber price used in estimating ‘should include in- 
bound freight, the costs of kiln-drying, when applicable, and the cost of han- 
dling the lumber in the yard and kiln operations. These are costs which are 
directly related to lumber footage, rather than to finished wood parts footage or 
factory cost of production of the wood parts. Suppose that the-yard and kiln 
handling costs of all 4/4 lumber (including labor and overhead expenses) is 
$10.00 per thousand feet of lumber. If the lumber value at the stock saw in- 
cludes this cost, the equivalent cost per thousand feet of finished wood parts 
would vary in proportion to the yield obtained. A 70 percent utility would 
reflect yard and kiln handling costs of $14.29 per thousand feet of finished 
parts. However, if the utility were only 50 percent of the lumber cut, a cost 
of $20.00 per thousand feet of finished parts would be reflected. It can, there- 
fore, be seen that there is no uniform method of charging these costs on the 
basis of net footage of finished parts. A much simpler method of handling is 
in the increase of the lumber valuation before utilization is figured. 

It is highly desirable to value lumber for estimating purposes on the basis 
of specific grades, rather than mixed grades. Although there may be certain 
exceptions to this, it is obvious that to use a No. 2 Common and Better price 
for long, clear face items which could only come from Firsts and Seconds lum- 
ber in production quantities, is to invite unnecessary hazards in the matter 
of pricing the product. Likewise, it would be foolish to use a No. 2 Common 
and Better price for cutting which should come from No. 2 Common. The re- 
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OFFSETTING LOWER LUMBER COST AGAINST HIGHER 
CONVERSION COST OF A LOWER GRADE 


Excess 
lumber per hour cut hours yleld net feet hour cost 
No. | Common 625 5,000 8 3,300 _ $13.00 $104.00 
No.2 Common 500 4,000 8 2,320 13.00 104.00 
No.2Common 500 1,690 338 980 3.38 19.50 65.91 
Total cost for 
5,690 3,300 Ne. 2 Com. 169.91 
== 
No. | Common 5,000’ @ $165 per M = $825.00 
No. 2 Common 5,690’ @ $115 per M 654.35 
Difference $170.65 — 51.70 perM 
Extra Labor cost 
No. | Common $104.00 
No. 2 Common 169.91 
Difference 65.91 = 19.97 perM 


Saving ........ $104.74 31.73 perM 


On a per thousand net feet basis, this results in a saving of $31.73 per M feet ($107.74 
+ 3300) 


sulting selling price would likely be prohibitive. The best method is to have the 
lumber separated by grades upon receipt and, if it is desirable to cut mixed 
| grades, the mixing may be done at the stock saws. 


Comparing Conversion Costs of Alternative Grades of Lumber 


In arriving at the determination of the proper grade to use on a particular 
order, the cost of the lumber is very important. Wherever possible the lowest 
grade consistent with cost should be used. To determine this, the utility value 
of alternative grades should be determined to obtain net cost of lumber. As 


cost of conversion is proportional to the grade converted, due to the fact that 


low grades reduce production and so increase both direct and indirect costs, this 
cost of converting the lower grade must be added to the net cost of lumber i 
order to determine the saving by use of the lower grade. An example of this 
is reflected in a hypothetical case involving a cutting consisting of the follow 
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ing range of sizes: 35”, 27”, 21” and 15”, the grade of finished piece to be clear 
one side. Let us assume a utility of 66 percent when cutting these lengths from 
No. 1 Common lumber, and a utility of 58 percent using No. 2 Common lum- 
ber. Also let us assume the following costs for lumber and conversion labor: 


Lumber 
$165 per M kiln dried for No. | Common 
$115 per M kiln dried for No. 2 Common Labor cost per hour (8 hour day) $13 
Labor overtime cost per hour— 
Lumber conversion in 8-hour day— . 
5,000’ No. | Common Excess over 8 
4,000’ No, 2 Common $19.50 


The first calculation is to determine the cost per thousand feet on a net foot- 
age basis (net footage basis means the measurement of the different lengths after 
waste has been taken. This is done after the gluing operation and before fur- 
ther work is performed). Net lumber cost per thousand feet based on above 
yield would be: 

$165 = $250.00 per M net 
No. | Common 66% 
. Sus = $198.24 per M net 
No. 2 Common 58%, 
Difference $ 51.76 per M net 

This difference of $51.76 per M is a cost advantage by using No. 2 Com- 
mon lumber. However, it must be adjusted by the cost of conversion labor. Cut- 
ting No. 2 Common lumber will necessarily decrease production per man 
hour, with a consequent increase in labor costs. Total footage of lumber re- 
quired and total labor costs are as in Exhibit 1. 

Any special treatment of lumber before cutting should also be accounted for 
in the valuation of the lumber to be cut. Typical costs of this nature would 
cover the sorting of lumber for special widths, for special color, or other simi- 
lar operations which call for a separation or re-handling of lumber. This work 
should be performed before delivery to the stock saws, in order to avoid slow- 
ing down that production operation. 

Estimating Glue and Other Materials Cost 

Materials which go into the finished product, other than lumber, are usually 
listed and charged in estimates on an item basis, rather than an equivalent dol- 
lar cost per thousand feet. The nature of these items varies with the extent to 
JUNE, 1955 


1315 


tal 
bor 
bet 
4.00 
5.91 
| 
perM | 
perM | 
perM 
107.74 

ve the | 
mixed 

lowest 
valee | 
r. As 
t that 
s, this 
ber in 
of this 
ollow- 

ETIN 


which the factory carries the item to completion. Some plants which include the 
assembly of frames and other assembly work may have dowels, nails, screws, 
special attachments, veneers, plywood, etc., to include in the cost summary. Fur- 
ther processing may involve the case of sealing materials, varnish, lacquer, 
and other finishing materials. Ordinarily, a separate list of this material should 
expected cost of these items. 

An exception to this procedure may be made in the case of glue, which is a 
common item to most wood parts manufacturers. An erroneous practice is 
sometimes followed in placing glue costs in overhead factors. This gives little 
or no control in recovering the cost of this item from the products which should 
rightly bear its cost. Ordinary glued panels may be said to be made up of strips 
of an approximate average width. The footage of panels produced by a given 
glue wheel or gluing machine compared to the cost of the glue supplied to that 
operation will result in the average cost of glue per foot, or per thousand feet, 
or panels of a given thickness. Likewise, a few single tests can produce 
reliable cost information covering glue used for laminating, assembly, or for 
other purposes. This cost should be included in the cost estimate as an item 
of material going to make up the particular product under consideration. 


Estimating Direct Labor Cost 


Just as it is necessary for the estimator to be in possession of guides for ma- 
terial utilization, it is imperative that comprehensive data on direct labor stand- 
ards be supplied to those responsible for estimating costs. Whether this informa- 
tion is shown in terms of the time consumed for various operations or the dol- 
lars expended, it should be kept current and frequently checked with produc 
' tion cost records. In general, however, it is desirable to express standard opera- 
tion costs in terms of time per hundred or thousand pieces or feet, rather than 
in dollars. The number of man-hours or minutes required for a given opera 
tion may be expected to remain relatively unchanged for an indefinite period 
of time whereas, if the operation cost is expressed in dollars and cents, subse 
quent changes in wage rates will soon make the rates obsolete. The hours may 
be summarized for extension at the proper hourly rate. 

It has generally been found most satisfactory to use a mill average hourly 
rate times total hours to arrive at the dollar labor cost in estimating, rather 
than having different rates for the various machines or operations involved. 
The time required in preparing estimates, as well as the chance for error, is 
materially reduced. Moreover, although different products manufactured within 
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a given factory will vary as to the total number of man-hours needed to pro- 
duce them, the average hourly rate of the particular man-hours will generally 
not differ more than one or two per cent. If this may seem unlikely to those 
who have not experienced using the average mill rate method, it is suggested 
that a few careful experiments be conducted in actual practice, if accurate cost 
records are available. 

The most adequate method of arriving at total direct labor costs for a given 
item or group of items, is through the detailing of time required for operation 
through which the material passes. Although this is more time-consuming than 
less thorough procedures, the information summarized from it is most reliable. 
It is accepted practice in some companies to group all operations involved in 
the initial cutting and gluing operations into one cost factor, with recognized 
variations in standards according to the grade and for size of the pieces being 
made, and further varied according to species of lumber. For example, the 
labor cost of a clear one side oak panel, cut from No. 1 Common lumber and 
carried through all operations up to and including the glue wheel or machine, 
may be 18 man-hours per thousand feet, applied to the footage of the panel 
glued. If the panel were clear two sides or cut from No. 2 Common grade of 
lumber or cut from a wood like walnut instead of oak, higher standards would 
be required. 

The cost of cutting solid wood parts of 2 specific size may be more 
related to the actual size of the piece, if a standard based upon production foot- 
age is used. In contrast to cutting random width strips, the specific size has 
maximum influence upon the potential footage production of a saw crew. For 
example, there is little difference in the number of pieces per hour produced in 
strips one and one-half inches wide as compared with strips three inches wide. 
However, in the former case, only one-half as much footage of the same length 
can be produced in practically the same elapsed time. The grade of lumber 
being cut, the grade of the finished part to be obtained, and the species of lum- 
ber involved, would, to be sure, have modifying influence upon the standards. 
Machines which are more or less automatically controlled, insofar as their 
rate of output is concerned, may be very easily rated according to their stand- 
atd rates of speed. These would include such tools as planers, molders, equaliz- 
ets, drum sanders, etc. However, the sizes of the pieces must be considered 
if the cost is related to the footage in the piece, because it obviously requires 
as much time to mold a one-inch wide strip as it does to mold a ten-inch panel, 
but the cost per foot would be ten times as high for the former as for the latter. 
Likewise, the cost per foot of end-trimming pieces of the same width would 
vary in direct proportion to their difference in length, while the per piece cost 
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would remain constant. Other operations, such as boring, shaping, assembling, 
etc., do not lend themselves to the expression of their cost in terms of a per — 
foot basis. These should be accounted for on the basis of the per piece cost for 


the operation. 
Estimating Overhead and Special Categories of Cost 


Theoretically, it is desirable to estimate factory overhead dollars as a per- 
centage of direct labor dollars for each department, using departmental per- 
centage figures. However, from a practical standpoint, the competent estimator 
will soon be able to judge the approximate average percentage to apply to the 
total labor for different types of products. A visual analysis of the distribution 
of labor operations by departments should suffice to enable him to estimate 
the proper average percentage figure to use. This method is not exact, of course, 
but, inasmuch as an application of the departmental percentages would involve 
a great amount of detailed figuring, a competent estimate should be adequate, 
The possibility of error will be constantly diminished as the skill of the esti- 
mator increases. The administrative burden should be added to the estimate 
summary as a percentage of the factory costs. The proper percentage figure can 
be supplied by the accounting department. 

A somewhat greater quantity must be estimated upon than is called for by 
the order. It is practically impossible, in the manufacture of wood parts, to 
avoid some spoilage of pieces between the time of original cutting from the 
board until the last operation is performed and final inspection is made. This 
may occur as a result of mis-machining or simply by machining into a hidden 
defect. It is necessary to recognize this element of cost in the cost estimates. Some 
companies make a practice of processing two to five per cent more pieces than are 
required for shipment and assuming that these will be spoiled before reaching 
completion. The amount of deliberate overage would vary with the grade 
of finished parts required. Others begin with the exact number of pieces to be 
shipped and make up any shortages as the culls develop or at the completion of 
the run. Either method may be justified by local conditions, although the weight 
of preference seems to favor the first-mentioned. This practice avoids the du 
plication of machine setups which the second method requires and also elimi 
nates the necessity of breaking into production flow for the purpose of using 
machines for making up shortages. Nevertheless, in either event, the inclusion 
of this cost factor in the cost estimate is legitimate and desirable. Rather than 
increase each element of cost by a given percentage, it is usually found more 
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desirable to simply increase the total factory cost (material, direct labor, and 
factory overhead) by a suitable percentage figure. 

The sum of the factory cost, including the cost-of-production averages, added 
to administrative burden results in the total cost of manufacturing a given wood 
part. The item of profit should then be applied as a percentage of manufac- 
turing cost. In this calculation, it should be remembered that the addition 
of specific percentages results in a lesser percentage of the result after addition. 
In other words, in order to provide a ten per cent margin on the gross price, 
it is necessary to add 11.1 percent to the manufacturing cost. If commissions 
are paid on the basis of net mill value, this addition should be made next. The 
same problem of arithmetic prevails in this addition, in that, for example, 5.26 
per cent must be added in order to provide five percent of the result. 

Freight costs are not usually subjected to the addition of profit and com- 
missions. In the event commissions are paid on the basis of delivered prices, 
however, freight must be included in the base. Some companies have found 
that the most clean-cut method of quoting prices is on the basis of f.0.b. ship- 
ping point, with freight allowed at a specific rate. In this manner, the customer 
has a price which reflects his total cost, in most instances, and a change of rate 
structures or the application of special taxes or levies based upon freight charges 
does not cut into the relatively small profit margin retained by the shipper. Fur- 
thermore, the addition of freight and packing material costs as a final item leaves 
a flexibility in the cost structure which will easily accommodate adjustment by 
reason of changes in destination, mode of transportation, type of packing, etc. 
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Introduction to Model Building on Account Data 


by CHARLES B. ALLEN 


Chief Statistician, The American Brass Company, Waterbury, Conn. 


Explanation of what an economic model is, and may be expectea to 
do, the area of algebra utilized in elementary model building, and 
illustrative construction of a condensed model and derivative models 
from an income statement, are included in this article which attempts 
to bring the mind of the industrial accountant more fully into a field 
of analysis and synthesis which may be of considerable usefulness to 
him in bis work at all levels. The final paragraphs lead him into a 


home-work assignment. 


HIS ARTICLE IS INTENDED to ac- 

quaint cost accountants with the 
definition and use of elementary 
economic models, and their expression 
and manipulation mathematically. The 
parts of the subject are taken up in 
the following sequence: 

1. Introduction to the concept of eco- 


nomic models and general back- 
ground of information about them. 


2. The theory of and limitations sur- 
rounding the development and use of 
models. 

3. Review of basic high school algebra, 
with model-building in mind, needed 
to implement executive decision to in- 
vestigate model building. 

4. A simple example of constructing a 
model. The example involves con- 
verting a profit and loss statement 
into an income model 


Introduction to Economic Models 
Most industrial accountants have 
seen or heard references to models or 
model-building. Occasionally, these 
references now appear in newspaper 
articles or business papers and maga- 
ines, The presentation of the idea is 
usually surrounded by a faint aura of 
mystery, with an implication that only 
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the privileged few can understand it. 
Even the words used to describe the 
process make the average man steer 
clear of the whole thing. Although 
we should not try to de-bunk models 
—as they are not bunk—perhaps we 
can de-glamorize them into something 
which will be familiar. 

Models really start out with the toys 
used in childhood. Sticks to represent 
guns, lead soldiers, cars and trains, 
dolls and doll-houses, all were minia- 
tures of the real thing. At a more 
advanced level of childhood, scale 
model airplanes, boats, etc. made theif 
appearance. As adults, we have oc 
casionally seen exact models of utility 
plants, proposed schools, and similar 
commercial or governmental projects. 
We have used blue-prints, floor plans, 
and wiring diagrams with hardly a 
second thought. However, all of these 
models are symbolic or miniature rep- 
resentations of real life objects. 

In the financial world, we have used 
models for a long time. The whole 
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structure of accounting is an economic 
model showing in terms of money the 
operation of a business. Through ac- 
counts we try to collect and record in 
the common denominator of dollars 
a veritable host of actions as diverse 
as factory workers’ labor and the sup- 
port of charitable institutions, the 
effort required to produce raw ma- 
terials and pure research effort, clerks 
posting ledgers and skilled surgeons 
repairing hernias. What we show on 
our statements is the dollar equivalent 
of many actions and interactions re- 
sulting from our operations. The 
summary information abstracted from 
our record-keeping procedure is an 
economic model. 

There are a lot of names of eco- 


‘nomic models, but they all boil down 


to a mathematical presentation, usually 
in the form of equations expressing 
relationships. Statistical models rely 
to a great extent on that part of ma- 
thematics which concerns probability, 
normal distributions, and the like. 
Conceptual models are ideas or images 
of general schemes or designs. 

These models are condensed state- 
ments of relationships. In economics, 
these representations concern the pro- 
duction, distribution, and consump- 
tion of materials and services. They 
attempt to imitate or pattern after 
actual actions and interactions but 
more often show averages, probable 
results, or theoretical conditions. 

In business, models supply a method 
of applying the logic of mathematics 
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to the study of the operation as a 
whole. The control provided by a 
mathematical model allows for analy- 
sis of any integral part of the whole. 
Here is an expanding frontier of busi- 
ness management and one which ac- 
countants by their training are particu- 
larly well fitted to develop. 

Any business organization is a group 
of related activities which can be ex- 
ptessed in a manner which will re- 
sult in predictable patterns. There is 
enough “‘repetitiveness’” in such an or- 
ganization to make it possible to use 
the technique of mathematical models. 
By considered manipulation of the 
conditions, we can see how a business 
Organization will change with varying 
circumstances. 

The method can be and is used for 
industry-wide analysis and even for 
forecasting economics on a national or 
international basis. But most indus- 
trial accountants will find an applica- 
tion in their own companies and prac- 
tically without regard to the level of 
management. Whatever our degree of 
knowledge of demand, sales, costs, 
pticing, for our company’s products, 
the use of models can be extremely 
helpful. Perhaps the thing to do at 
this point is to list a few ways which 
may provide a challenge and provoke 
investigation into further areas. Here 
is a stimulating group: 

Operational possibilities. 
Cost and profit variation with volume. 
Time and motion analysis. 


. Quality control. 
Product mix for maximum profitability. 
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SCHEMATIC SEQUENCE OF MODEL BUILDING, TESTING, MODIFICATION & USE 
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6. Inter-relationship of price-cost-profit. 
7. Marginal costs and revenue. 

8. Derivation of economic lot sizes. 

9. Where to produce and/or sell. 


_ The use of models follows the most 

successful prediction systems devel- 
oped—those in connection with the 
sciences. Prediction is a necessary pre- 
liminary to decisions in business. We 
have been gathering bundles of statis- 
tics for a long time, without really 
bringing them to bear on company 
fortunes. Important information still 
lies buried in the records, needing to 
be refined into useful tools for the 
natural analysis-prediction-decision se- 
quence. Models can help by provid- 
1322 


ing a simple and complete control of 
data used and a method for analyzing 
the smallest details. 


Model Building—Theory 
and Limitations 

Model construction is the process 
involved in going from the raw data 
of the real world to a representative 
mathematical model. (Space limits us 
to an outline of some of the more im 
portant considerations.) There are 


necessary preparatory steps which 


not be overlooked if we are to dé 
velop something reliable for predic 
tion and decision. Later in this article, 
when we make an income model, we 
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to be discussed have been complied 
with. These principles and the order 
in which they eater into model build- 
ing are shown schematically in Ex- 
hibit 1. 

First comes consideration of the raw 
data. In the case of the industrial ac- 
countant this is the detail making up 
the operating structure of the busi- 
ness world, There is a lot of it handy 
but not in usable form. We must re- 
view it to remove all nonstandard, er- 
ratic or just plain suspicious figures. 
To be useful, the raw data must be 
properly classified. Most likely, we 
will usually be working with summar- 
ized data. It is important to know 
how it was obtained and possible limi- 
tations in the method used. We may 
have only samples of the complete 
data (statistical population). If we are 
using only a part of a whole it should 
be mandatory to apply appropriate 
statistical tests to make sure that the 
part is representative. We must also 
know what we want to establish with 
the model or what decision we want 
to make with it, and must include all 
the factors which are relevant to the 
prediction-decision, stated in the same 
form of measurement or classification. 

A verbal model should then be 
worked out, expressing precisely the 
relationships sought. The use of sym- 
bols and preparation of expressions in 
mathematical form (in equations or 
series of equations) follows. When 
the first model is constructed, it is in 
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the nature of a trial. No matter how 
careful our preparation, we can al- 
most be assured of some impossible 
answers when we try questioning our 
model. The flow chart in Exhibit 1 
shows, in a general way, how modi- 
fications are included in the sequence, 
resulting. finally in a usable model. 
Practical relationships involved are in 
a constant state of change. Additional 
data may be needed to modify the 
original concept. Common sense and 
logic, analogy, calculated trends, and 
other new factors may have to be in- 
serted. To increase the accuracy, it is 
always desirable to develop check 
models. These try to arrive at the 
same end relationships, with a differ- 
ent set of factors. For example, an 
equation predicting demand for a par- 
ticular product may be checked by an- 
other set of factors relating to this de- 
mand. 
However, a mathematical statement 
can be used to prescribe a correct 
course of action only when it is sup- 
plemented by knowledge of how the 
process occurs in the real world. The 
laws of human behaviour, if there are 
any, are too complicated to quantify. 
Yet the influences of human actions 
cannot be eliminated from any ma- 
thematical model covering the business 
scene. Sometimes it may be necessary 
to make gross oversimplifications in 
order to make a model feasible. These 
oversimplifications may invalidate 
be so complicated that a model can- 
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not be handled, even by the largest 
computer. In short, models are very 
often wide of the mark but, by grad- 
ual stages, they can be modified to 
produce useful results. The process 
is a continuing one. There is always 
new data coming to light or improve- 
ments to technique or something re- 
quiting a new estimate of the eco- 
nomic situation. It should be kept in 
mind that models are only symbolic 
representations of the economic world. 
Models which are based on a presump- 
tion of permanent equilibrium and un- 
varying relationships will completely 
break down. 

At the very least, a model presents 
to the decision maker all the aspects 
which are to be included in the frame- 
work of reference that will affect his 
decision. It may suggest gaps where 
information is not available or cannot 
be put in quantitative form. When 
the model is tested and fails, the very 
way in which it fails may be informa- 
tive. It may give the clues which will 
indicate the additional data or modi- 
fication needed to make it work. In 
model making, with its intense inclu- 
siveness, we can begin to think in 
terms of an abstraction and its points 
of divergence from reality. Model- 
building provides a simple, yet power- 
ful tool for the analysis of the opera- 
tional structure of business and en- 
courages a sort of mental discipline 
and formalized approach to problem 
analysis. It usually ties in all loose 
ends. In subsequent examination of 
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any phase of the operation its relation 
to the whole cannot be forgotten. 


Algebra for Model Building— 
Symbols and Mechanics 

For the type of model building we 
are describing here, high school alge. 
bra will provide us with the first tools 
to construct and analyze relationships, 
If these fundamental structures inter- 
est us, we can use more advanced 
methods—more particular indication 
of this is given later. Simple algebra 
is an extension of arithmetic, the com- 
bination of integers and fractions by 
addition, subtraction, multiplication 
and division, and the use of these 
rules in measurement, commercial 
transactions, and everyday living. Ab 
gebra includes this but also introduces 
symbols to represent any numbers. 
Using symbols saves a lot of writing 
and develops what might be called the 
shorthand of mathematics. This ab 
lows simple statements of the laws 
of arithmetic and algebra, which lead 


to the solution of problems which cam 


not be solved (or as easily) by arith 
metic. Negative numbers, which have 
no existence in arithmetic, are intr 
duced in algebra allowing us to work 
on either side of zero with complete 
freedom. 

Basic arithmetic uses the five signs 
+,—, X, +, and = for the treat 
ment of integers. Algebra uses the 
signs + and — for the same purpost 
as arithmetic and also to indicate post 
tive or negative numbers. Where the 
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sign of an alegebraic number is not 
shown, it is positive. The multipiication 
sign is usually omitted in alegebra, or 
replaced by a dot on the mid-level of 
the numbers, thus 2*3. The division 
sign has the same meaning, although 
the horizontal bar (—) or inclined 
(/) fraction line is customarily used 
instead. Parentheses ( ), brackets [ }, 


bocs|f , and other inclusive symbols 
are to show that everything in- 
cluded between them should be treated 
as one quantity. Any sign or symbol 
in front of these quantities applies to 
every part of it. Other useful signs 
are > meaning “greater than,” < 
meaning “‘less than,” meaning “not 
equal to,” and..*, meaning “there- 
fore.” There are many special purpose 
symbols (such as x, i = /—l, etc.), 
sub-scripts, super-scripts, and other con- 
ventions which we need not consider 
at the moment. 

However, the most important group 
of symbols are the letters of the alpha- 
bet. Letters in algebra always repre- 
sent numbers. All the combinations 
of arithmetic can be applied to letters 
as well as numbers or to letters and 
numbers together. Of course, the laws 
of algebra apply to addition, subtrac- 
tion, multiplication and division. In 
general, the first part of the alphabet, 
a, b, c, . . . ate considered as known 
quantities, and often as constants. The 
other end of the alphabet, usually 
shown in capital letters, .. . X, Y, Z, 
are always unknowns, or variables. 
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Thus, algebra is the science of reunit- 
ing or equating relationships through 
numerical symbolism, to determine the 
unknown quantities from the known. 
The symbols and methods of algebra 
are the basis for trigonometry, calculus, 
and some higher forms of mathemat- 
ics. Accordingly, it is basic to the 
problems of science and engineering, 
as well as of increasing importance 
in understanding the economics of 
life. 

The letters of algebra can be added 
or subtracted in the manner of num- 
bers (for which they are symbolic), 
with the added feature that negative 
results are recognized. Thus, three 
similar numbers are equal to three 
times the number, or 

a+a+a=ia 
The sum of dissimilar numbers, say, 
a and b, is 

a + b, which is equal to b + a 
If we add another number to these 
two we have 

(a + b) + ¢, which is equal to 

a+ (b+ c) 
If we multiply the original two num- 
bers, we can show the result in three 
ways (the third is the customary one) : 
a X bora « bor simply ab 

Every algebraic symbol representing 
a number has what is called a coeffi- 
cient. This number is considered a 
multiplier or the number of times the 
symbol is used. In the immediate ex- 
amples used above, the coefficient was 
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+1. Where there is no coefficient, 
+1 is understood. If the symbol is 
negative, —1 is understood. If we 
add two similar numbers together, we 
get d+d=2d 

and +2 is the coefficient. The laws 
of exponents are usually covered at 
the time coefficients are introduced, 
but we do not need to get into this 
level of algebra to cover elementary 
models. 

However, we must know the rules 
covering positive and negative num- 
bers. Negative numbers are the oppo- 
site sense or meaning of positive num- 
bers. Adding or subtracting positive 
numbers always gives a positive (or 
zero) result. Addition or subtraction 
of negative numbers always results in 
a negative number. Thus 

(+a) + (+4) + (+4) = 
+3a or 3a 
3a — (+a) — (+a) = +aora 
(—b) + (+) = —2 
—3b — (—b) — (—b) = 


The multiplication of positive num- 
bers gives a positive product. The 
multiplication of positive and negative 
numbers always has a negative result. 
Or we say that multiplication of a 
positive by a number in the opposite 
sense (negative) gives an opposite re- 
sult—negative. A summary statement 
of the multiplication rules would be 
that the product of two numbers of 
like sign is always positive and of un- 
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like signs is always negative. Since 
division is a result of multiplication, 
the same rule holds for quotients. 
Parentheses were mentioned above. 
These inclusive symbols are very use- 
ful and we might better emphasize 
them here. If we wish to keep a quan- 
tity as one unit, we surround it with 
this symbol. Suppose we have the 
quantity 2X + 14Y — 72 and wish 
to multiply it by —3a. This is shown 
aS —3a (2X + 14Y — 72) 
If we remove the parenthesis, every 
item in it must be multiplied by —3a, 
—6aX — 42aY + 216a 
Note also the effect of the signs on 
the numbers. When removing brack- 
ets, signs are changed only if the 
symbol is preceded by a minus sign 
or a negative number. 


Problem Solving Through 
Advanced Topics 
The idea of equations, symbolic 
numbers and putting known and un 
known quantities into relationships 
and thus equating them for solution, 
is the most significant contribution of 
algebra to mathematical science. The 
significance is that problem solving is 
simplified by putting the problem into 
a form which we can readily grasp, 
and then applying standard mathemati 
cal procedures. “Simple”—not neces- 
sarily easy—equations designate equa- 
tions of “the first degree,” i.e., equa- 
tions which do not contain numbers 
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squared or raised to a still higher de- 
enter into our considerations on ele- 
mentary models. 

Solving problems by properly stat- 
ing them in rhetorical and symbolic 
forms follows definite grammatical 
rules. A problem involves a set of 
conditions, some known and the an- 
swer unknown, expressed in words 
and numbers. We must analyze a 
problem and distinguish these condi- 
tions. The answer, in the form of an 
algebraic unknown, must be related to 
the known quantities in the form of 
one or more equations. Solving the 
equations by algebraic rules, is much 
the simplest part of the procedure. 
The really difficult part is paraphras- 
ing the problem from the language of 
ordinary life into the shorthand of al- 
gebra. The mathematician may be 
able to solve the problem but unable 
to translate the businessman's position 
into algebra. Some general rules in 
setting up and resolving a problem 
would contain the following steps: 

1. Go over the problem carefully, clarify 


the conditions and circumstances, and 
eliminate anything not pertinent to it. 

2. Set down the appropriate symbol or 
number for each relevant condition. 

3. State the relationships or conditions 
in the form of equations. There 
should be as many equations as there 
are unknowns. 

4. Solve the ecuations by algebra. Re- 
state the answer in the language of 
the problem. 

5. Check the result to see that it com- 
plies with all conditions of the prob- 
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In the solution of simple equations, 
the first step should be to clear frac- 
tions. Next we transpose numbers 
from one “side” or member of the 
equation to the other, so that all un- 
knowns ate on the left side and 
knowns on the right side. We then 
divide the equation by the coefficient 
of the unknown and the quotient on 
the right side is the value of the un- 
known. For simultaneous equations 
containing two unknowns, we solve 
either by addition, subtraction, or sub- 
stitution, to temporarily eliminate one 
unknown. Then the simplified equa- 
tion is solved as above. The remain- 
ing unknown in turn is then in a sim- 
ple equation. Examples would clarify 
these generalities but this concreteness 
is reserved for the model development 
illustration to be given in the final 
section of the article.’ Anything not 
clear from high school days in the 
foregoing explanation, should be re- 
viewed in some standard text. 

There are other subjects for review 
also. To do the best job of model- 
building and subsequent analysis, one 
should be able to call on unusual tech- 
niques for special problems. This will 
require familiarity with many for- 
mulas and theorems of algebra. A 
listing of areas to investigate follows: 

1. Laws of exponents. 

. Operations with zero. 

. Laws of logarithms. 


Expansion and factors. 


2 

3 

4. Binomial theorem. 

5. 

6. Ratio and proportion. 


DESCRIPTION 
Net sales (1000 Units @$120) 
Cost of goods sold 


General & administrative 
Selling & Advertising 


Net profit before taxes 
Federal income taxes 


Net income for period 


THE KAY COMPANY 
INCOME STATEMENT FOR PERIOD 


USUAL STATEMENT DIRECT COSTING 


75,000 63,000 
$ 45,000 $ 57,000 

$12,000 

$ 8,000 8,000 
14,000 22,000 14,000 34,000 
$ 23,000 $ 23,000 
12,000 12,000 
$ 11,000 $ 11,000 


7. Constant factors of proportionality. 


8. Progressions—arithmetic, geometric, 
harmonic. 


9. Permutations and combinations. 
10. Probability and normality. 
11. Interest, annuities, sinking funds. 


For really advanced work, it is de- 
sirable to know at least the capabili- 
ties of calculus, statistical mathematics 
based on it, and one or more of the 
advanced forms of algebra, like matrix 
algebra. This is not just for a theo- 
retical background. Practical decisions 
to maximize profit or minimize costs 
ate being based on this knowledge 
now, in both small and medium-size 
companies. 


Building An Income Model from a 
Profit and Loss Statemeat 

In these paragraphs, we plan to go 
through a simple model construction. 
We will assume the usual fictitious fig- 
ures for a manufacturing company, 
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convert this into a model, and show 
how one model in itself is really many 
and actually controls a great many 
other models. At the same time we 
will indicate some of the varied and 
fruitful areas which can be investi- 
gated with this technique. We will 
start with the abbreviated income state- 
ment for an outfit we will call the 
Kay Company, with the figures shown 
in Exhibit 2. This shows the income 
statement in the conventional form 
and in a modified direct costing form. 
We have no quarrel with either pres- 
entation. However, regardless of cost 
system, it should be mandatory for 
any manufacturing company to regu- 
larly obtain a segregation of fixed and 
variable cost. For our purposes, we 
will assume that this is available. 

To convert this simple income state- 
ment into a simple income model, we 
will start with the traditional ap- 
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proach of high school algebra, namely, 
“Let X be equal to...” In order to 
do this, let us recast The Kay Com- 
pany income statement into the form 
we want to work with. At the same 
time, we will provide some arbitrary 
symbols to make a very simple model. 
This has been done in Exhibit 3. At 
the bottom of this exhibit, we have 
started out the very simplest form of 
model from the symbols assigned to 
each item in the statement. 

Instead of saying “net Sales less 
Variable costs equals gross operating 
Margins,” we say in symbolic short- 
hand 

S—v=M (1) 
and, “‘net Sales less Variable costs and 
less Fixed costs equals net Profits be- 
fore taxes” becomes 

S—v—f=P (2) 

And, of course, ‘‘net Profit before 
taxes less federal income Taxes equals 
net Income for the period” is very 
simply 

P—T=I (3) 

Notice that in our equations or 
models, we have used v and f in small 
letters, as these might be considered 
as constants, even though depending 
on management action. Capital letters 
have been used for sales, operating 
margin, net profit before taxes, fed- 
eral taxes, and net income, as these 
are subject to more or less independ- 
ent variation from external causes, 
regardless of what The Kay Company 
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does. However, using a symbol is the 
important thing, and you can make 
up your own. 

In making an income model to be 
used for analysis, it is usually unnec- 
essary wishful thinking to worry about 
Federal income tax rates or amounts 
until you see what your profit before 
taxes will be. So let us use Equation 
2 only. Up to now, we have been 
thinking that the letters stand only for 
the amounts shown in Exhibit 3. in- 
stead, suppose we consider the equa- 
tion to be an abstraction and the 
amounts unknown. Then, sales are 
really the same as units of sales times 
the sales price. Variable costs are al- 
ways the variable costs per unit times 
the number of units. Fixed expenses, 
however, are fixed (at least for short 
time periods) and for analysis pur- 
poses are a constant dollar amount. 
Profit before taxes is merely the re- 
sult of arithmetic when these condi- 
tions of income and costs are known. 
Suppose also that we reduce our equa- 
tion to the same relationship on a unit 
basis. To do this we will need some 
additional symbols to indicate that we 
are talking in terms of units. Here 
they are: 

U = the number of units sold. 
S, = The sales price per unit 
sold. 
(This symbol is read as “S 
sub-script u’’) 


1329 


| 
| 
| 
| 

| 
| 
| 
| 
q 
q 
| 
| 
| 
| 
| 


LET THE 


THE KAY COMPANY 


INCOME STATEMENT FOR PERIOD, 
SHOWING MODEL BUILDING & MODEL 
“STAND FOR" THE USUAL 


FOLLOWING INCOME STATEMENT LAST PERIOD 
SYMBOLS: DESCRIPTION OF: AMOUNTED TO 
s Net Sales $120,000 
Cost of Goods Sold— 
v Variable Costs 63,000 
M Gross Operating Margin $ 57,000 
(or profit contribution) 
Fixed expense: 
Factory overhead, etc. $ 12,000 


General & administrative 8,000 
Selling & advertising 


WHICH FOR THE 


14,000 


f Total Fixed expense $ 34,000 
P Net Profit before taxes $ 23,000 
T Federal income taxes 12,000 
1 Net Income for period $ 11,000 

S—v =M <_ 

S—v—f=P 

P—T =I 

EXHIBIT 3 


V,, = variable cost per unit sold. 
f, = fixed cost per unit sold. 
P,, = Profit per unit sold. 

‘Net sales, represented by the sym- 
bol S, results from the sales units times 
the sales price (as shown on Exhibit 
2). Or in mathematical shorthand: 

U times S, equals S, which is the 

same as U X S, = S 

or leaving out the “times” sign, 

US,=S (4) 
In like manner, it can easily be seen 
that costs become: 

variable costs v = Uv, (5) 

fixed costs f=Uf, (6) 
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Put them all together (substitute them 
in Equation 2) they spell P-R-O-F-I-T 
as follows: 

US, —Uv, —Uf, = U P, (7) 

Now there is a family of equations, 
We certainly have succeeded in com- 
plicating our simple model. However, 
although it looks weird, it really is a 
very simple statement—one known to 
every accountant. (This should empha- 
size to us, the next time we see an 
equation, that it is only a fundamental 


way of writing relationships and can — 


be readily understood if we have the 
key to it.) Before we use this equa- 
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tion for analysis, let us get rid of all 
the “U” ’s (number of units sold). To 
do this, we divide each side of the 
equation by U, resulting in the basic 
model: 

S.— — =P, (8) 

Now we can get into some related 
models, based on this one. Break-even 
is the most familiar. This is where 
profit per unit, P,,, or profit, P, is zero. 
In this case, Equation 8 becomes: 

S, — vy — f, = O, or break- 
even (9) 
or, simplifying by transposition of 
the “members, Break-Even (BE) be- 


BE = - and multiply- 
— Vy 
ing both sides by U, 
BE Units =: (10) 


Or, in ordinary terms, break-even vol- 
ume is the number of units resulting 
from dividing the total fixed cost by 
the difference between unit sales price 
and unit variable cost. Put another 
way, it is the minimum profit contribu- 
tion required to equal fixed costs. We 
could illustrate the utility of the equa- 
tion by “playing” with the fixed cost 
element. You caa easily project what 
happens to your break-even point 
when this changes. If you assume a 
constant volume and selling price and 
a known variable cost rate, changes in 
profit with changes in fixed cost are 
easily determined. Or a family of re- 
lationships can be developed, all re- 
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lating to the influence of fixed ex- 
pense. 

The same thing can be done with 
any other item in the basic model 
shown as Equation 8. Suppose we 
want to know our break-even variable 
unit cost when the price, unit sales 
and fixed costs are known. By a little 
juggling, we develop that our break- 
even variable cost is shown by the fol- 
lowing model: 


BE vy, = (11) 


which says that break-even unit varia- 
ble cost equals sales less fixed costs 
divided by unit sales, which seems ob- 
vious to us all. However, given it in 
this form, we can, by changing the 
number of units or the sales price or 
the total fixed cost, develop alternative 
variable costs per unit.. In addition, 
we can include any desired profit level 


US, —f 
U 


Similar families of equations can’ be 
developed and manipulated for S,, P, 
and U. In other words, these rela- 
tions can indicate to you and your 
management which operating factors 
can be attacked where results are un- 
favorable. Depending on the situation, 
some factors will be more susceptible 
to change than others. 


Many Models trom One—as Needed 
The models we have been working 
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THE KAY COMPANY 
COST OF GOODS MANUFACTURED AND SOLD 
VARIABLE FIXED 
Opening inventory, stock, $10,000 $20,000, 
w 
Closing inventory 5,000, raw stock used $25,000 | 
In-process inventory, beginning and end, at variable 
cost $15,000 - 
Production labor including supervision 18,000 $ 2,000 
Operating supplies 7,000 500 ri 
Repairs and maintenance 3,000 1,000 
Outside services 6,000 t 
Miscellaneous expenses 2,000 c 
Shipping materials 3,000 
Sales of returned materials & scrap 4,300 CR . 
Power 5,300 500 tl 
Factory overhead 1,000 8,000 ‘. 
12,000 
Total variable cost of goods manufactured $66,000 gi 
Total units manufactured 1,100 ni 
Cost of goods sold: a 
Finished goods—opening inventory 250 @ $60 $15,000 co 
Total units manufactured in period 1100 @ 60 66,000 in 
1350 @ 60 $81,000 
Finished goods—closing inventory 300 @ 60 18,000 pr 
Variable cost of goods sold 1050 @ 60 $63,000 sal 
Fixed cost (above) 12,000 
Total cost of goods sold $75,000 ” 
EXHIBIT 4 
with are a very tight condensation of and product mix and changing prices son 


many factors and relationships. Sep- are of paramount importance. To il 
arate models, or equations, can be es- lustrate more particularly how the 
tablished to make a further break- main model controls a multitude of 
down or analysis of each item in the smaller models, let us take the single 
Equation 2. For example, net sales item v in the equation 2, or variable 
is really a result of gross sales less re- costs. Exhibit 4 shows a fairly con- 
turns. Ordinarily, sales figures will ventional statement of the cost of 
become tremendously more compli- goods manufactured and sold for The 
cated where many products are sold Kay Company for the same period 
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as Exhibit 3. We have taken a little 
(literary) license in valuing invento- 
ries at variable cost only, but let that 
pass. The important thing is that the 
little v all of a sudden begins to com- 
prise quite a few things. The variable 
cost we were talking about was that 
relating to units sold. Now we have 
to consider costs to produce and 
changes in inventory, including raw 
and in-process. Moreover, we notice 
that the units taken out of inventory 
exceed the number sold, indicating 
goods were returned. We can also 
note that those returned were scrapped 
and the cost credited to production 
costs. We have made the variable 
costs of opening finished inventory, 
production, and goods sold at the 
same variable cost rate, but actually 
you will never “have it so good.” 

We will give you a lead on setting 
up a sub-model here. Let any inter- 
ested readers follow through for them- 
selves. To do so, we must introduce 
some more symbols, namely: 

R standing for the Ratio of ship- 
ment units to sales units 
(which allows for sales re- 
turns, and perhaps other 
things. ) 

C standing for the Change in 
inventory of finished units 
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G, standing for the variable cost 
of finished Goods in inven- 
tory (in the example, this 
equals v,, and, fortunately, so 
does variable cost of goods 
manufactured. ) 

Then we will come up with another 
condensed model for variable cost: 
v=(RU+C)vy+CG, or, 
translated, variable cost is determined 
as follows: sales units are increased 
by a factor to allow for returns, into 
shipment units; these are then con- 
verted into production units by con- 
sidering change in finished inventory; 
these units are then costed at the unit 
variable production cost rate; to this 
amount is added or deducted the num- 
ber of units added to or withdrawn 
from inventory, at the variable cost 
inventory valuation. From here, you 
can go on and project changes in costs 
from changing the factors involved. 
When you are finished with this 
family of equations, you can start a 
few new ones by making further mod- 
els of each factor in the variable cost 
equation, and working with them. 
You will then have your “foot in the 
door” on model building. 
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Using Statistical Tools To Set A Reject Allowance 


by EDWARD H. BOWMAN 


Assistant Professor, School of Industrial Management, 
Massachusetts Institute of Technology, Cambridge, Mass. 


The problem bere described and solved under certain assumptions is 
that of how many extra pieces to process on a production order for 
the purpose of getting the needed number of good pieces. The costs to 
be added are those of processing the extras. The cost to be saved is 
that of setting up again if good pieces fall short. How these considera- 
tions are approached statistically—and how like problems may be 
solved—is the substance of this article. 


HEN A CUSTOMER ORDERS 40 
special parts from a job shop, how 
many parts should be scheduled origi- 
nally? The answer is, of course, 40 if 
the company’s production results in no 
rejects. But how many companies are in 
the position of having a zero per cent 
reject rate? Assume, for instance, that 
a company knows the order will re- 
quire eight operations and has experi- 
enced an average reject rate of 13 per 
cent on this kind of order. By divid- 
ing the acceptance rate of 87 per cent 
(100 — 13) into the 40 parts ordered 
a figure of approximately 46 is ob- 
tained. If the 87 per cent acceptance 
rate were a certainty, the company 
could schedule 46 parts and the prob- 
lem would be solved. However, an 
average is nothing more than an indi- 
cation of central tendency. The chances 
are high that the reject rate for a 
given batch will be above or below this 
figure of 13 per cent. 
In most job shops, because the proc- 
essing equipment is used to work on 
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many orders, if more than the number 
“allowed” are rejected, setups will 
have to be made again for each of 
the separate operations. If, on the 
other hand, less are rejected than the 
number allowed, this means that too 
much direct expense, such as labor and 
material, has been expended on this 
order. 

Most production managers would 
probably select a number to be sched- 
uled for the order of 40 on the basis 
of their past experience, judgment, and 
intuition. As a matter of fact, it i 
difficult to see how a choice may be 
made without using these guides if 
some manner. The point to be made 
here, however, is that for many ded 


sions of this type there is probably a” 


best kind of choice. This best kind 


of choice will depend on the many fac 


tors involved in the particular manw 
facturing situation, What approach 
can be made to selecting this best 
choice? 
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Marginal Analysis Pictured 

The problem stated is essentially 
one of “how many.” The more units 
that are added to the schedule, the 
more of one kind of cost that is re- 
duced. Also, the more that are added, 
the more of another kind of cost that 
is increased. Usually, the initial re- 
duction in the first kind of cost due 
to an additional unit is substantially 
larger than the initial increase of the 
second kind of cost. In other words, 
our total costs have gone down due 
to the additional unit, and it will be 
profitable to keep adding units. It is 
not difficult to see that additions 
should be made as long as one set of 
costs is reduced more than the com- 
plementary set is being increased. 
This method of thinking is called 
marginal analysis by the economist. In 
economic theory, the businessman who 
is attempting to maximize profits with- 
in certain responsibility restrictions 
he has accepted, keeps using more of 
a factor of production (labor, ma- 
chinery, etc.) as long as an additional 
unit of the factor is responsible for 
bringing in more than it costs. Stated 
another way, additional units are added 
to the production scheme until mar- 
At the quantity where marginal costs 
equal marginal revenues profits are 
Marginal costs in. this case are anal- 
ogous to the cost accountant’s incre- 
mental or differential costs. Marginal 
JUNE, 1955 


revenues, while usually represented by 
money incomes, in this case are repre- 
sented by the reduction in a particular 
kind of costs—both are money in the 
manufacturer's pocket. This is because 
an addition to revenue due to a mar- 
ginal unit is analogous to the sub- 
traction in cost due to a marginal unit. 

In the top portion of Exhibit 1, Line 
A represents the increase in revenue 
due to a marginal unit. It could also 
represent a decrease in one set of costs 
due to a marginal unit. Line B repre- 
sents the increase in costs due to a 
marginal unit. Line C represents the 
contribution to profits due to a mar- 
ginal unit. The revenue due to the 
marginal unit minus the cost due to 
the marginal unit equals the contribu- 
tion to profits due to the marginal unit 
(A—B=C). If sales are not chang- 
ing with added units, but rather some 
costs are increasing and others are 
decreasing, then the following state- 
ment can be made. The decrease in 
costs (A) due to the marginal unit 
minus the increase in costs (B) due 
to the marginal unit equals the con- 
tribution to profits (C) due to the 
marginal unit. It can be seen that, as 
long as A is larger than B, then C 
is positive. When A is smaller than 
B, then C is negative, and the con- 
tribution to profit is negative (be- 
low the horizontal scale), i.e., profits 
are decreased. When A=B (C= 
O), profits are maximized because each 
unit added until this point has made 
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GRAPHIC DESCRIPTION OF MARGINAL ANALYSIS 


Marginal Cost 


arginal Revenue 


A 
c 
B 
50% 
Relative 
Frequency 
(Probability of 


falling within 25% 
a given ratio 
interval) 


FREQUENCY DISTRIBUTION 


Quantity 
Contribution to Profit 


29% 
24% 


18% 


21% 


fem | on, 


100% 
Cumulative 
Probability"P" 
(Probability of 


CUMULATIVE FREQUENCY DISTRIBUTION 


1. 


3 1.4 
Ratio of Start/good (s/g) 


100% 100% 
92% 


71% 


falling into a 


42% 


given ratio 
interval or 
lower) . 18% 


1.0 1. 


Ratio of Start/good (s/g) 


1.2 1.3 1.4 1.5 1.6 


some contribution to profit, no matter much one kind of cost will be lowers 
how small. Beyond this point added (revenues increased) and in addition 
units subtract from the total profit. how much the other costs will be i 

Marginal analysis as given above is creased by adding a given unit, i 
useful only if the costs are certainties. optimum number of additional unig 
If it is possible to say definitely how may be chosen. 
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Marginal Analysis Applied to 
the Reject Allowance Example 

But what about our example? In 
the simplest case, where a surplus of 
good special parts (over 40) will have 
to be thrown away, the costs which are 
being increased due to the marginal 
unit being added are the direct costs— 
material and direct labor for the eight 
operations. That is, the cost which 
would limit the production scheduler 
from doubling or tripling the order of 
40 special parts for his schedule would 
be the direct costs associated with mak- 
ing these unneeded parts. But what 
are the chances that the units will not 
be needed? Assume that the scatter 
or pattern of reject rates centers around 
13 per cent. If only 41 parts are 
scheduled (which “allows” for a re- 
ject rate of 1/41 or about 2 per cent) 
the chances are very high that the re- 
jects will exceed the number allowed 
(one) and it will be necessary to set 
the process up again. 

But the fact that at least one mar- 
ginal unit was added would in some 
way affect the resulting shortage. This 
shortage will have to be made up in 
order to supply the customer the 40 
parts he ordered but, because of the 
marginal unit, less direct cost will still 
be required. In other words, the total 
direct cost will not be increased. An 
expense would merely have been in- 
curred on the first run rather than the 
second, i.e., it was not really a mar- 
ginal cost. On the other hand, for the 
same order of 40, if the schedule were 
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increased from 99 to 100, there is 
virtual certainty that the 100th unit 
was added unnecessarily, and there- 
fore, its direct cost would constitute 
a cost increase—a marginal cost. 

The decreased cost (or marginal rev- 
enue) due to the added units above 
the 40 to be sold is associated with the 
cost of having to set up again. If there 
were no such cost factor, there would 
be no reason for adding any to the 40 
to be sold. The schedule would be for 
40. A shortage would result and we 
would set up again (at no cost). This 
would keep up until we finally had 40 
good pieces to ship to the customer. 
But the fact that we add one unit, or 
two units, or ten units, does not assure 
us that we will not have to set up 
again. It merely makes the chance of 
having to do so smaller. What is this 
worth to us? To summarize, we are 
trying to offset the costs which are de- 
creasing against the costs which are in- 
creasing due to a marginal unit. The 
cost which is decreasing is the set up 
cost modified by the chances that we 
will save this cost. The cost which is 
increasing is the direct cost of the mar- 
ginal unit modified by the chances that 
this unit is really not needed (and, 
therefore, a cost which we would 
otherwise not incur). What approach 
can be made towards evaluating these 
“modifications” ? 

To determine the decrease in cost 
(marginal revenue) due to the added 
unit, it is mecessary to compute this 
cost before the additional unit and 
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after the additional unit. The costs we 
are presently considering are the setup 
costs. However, either it is necessary 
to set up again or it isn’t. This is a 
lump cost—it doesn’t change by small 
amounts. At this point the concept of 
“expected value” or, in this case, ex- 
pected cost, is necessary. What must 
be determined is the difference in the 
expected cost of the setup due to the 
additional unit. It is assumed that the 
eight setup costs can be determined. 
As each unit above the 40 is added, 
there is a smaller chance (a lower 
probability) that it will be necessary 
to set up again. This may be phrased 
another way. As a marginal unit is 
added there is a higher probability that 
there will be a sufficient number of 
good pieces (40 or more). This in- 
crease in probability (of 40 or more 
good pieces) times the setup cost is 
our marginal revenue. The expected 
re-setup cost is reduced. 


Using Past Data to Determine 
Change In Probabilities 

But how can this change in prob- 
ability be determined? Actually, there 
are two basic approaches. The first is 
called “a priori,” which means that 
through a fundamental understanding 
of the process involved, one can deter- 
mine in advance the probabilities in- 
volved. The other is “a posteriori” or 
empirical, which is the one recom- 
mended here. From past data on the 
series of operations, probabilities may 
be derived. For the case in point, past 
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runs of this kind of special part should 


show, not only an average reject rate 
but also the number started and the 
number of good pieces finished for 
each run. In effect, we are saying that, 
for a given process, the relative fre. 
quency of past results represents the 
probability of future results. This as- 
sumes that the sample of data — the 
records of past experience — is repre 
sentative (gives a “true” picture of 
the probabilities involved). The larger 
the sample and the more similar the 
conditions, the more representative the 
records of past experience are, 

From these data obtained from pro 
duction records, a frequency distribu. 
tion can be constructed. This merely 
shows the number of times each short 
segment or interval of our data was 
experienced, that is, how often the 
reject rate was between zero and 10 
per cent, how often between 10 per 
cent and 20 per cent, etc. An example 
might be: 

0 to 10 per cent— 59 times 
10 to 20 per cent — 36 times 
20 to 30 per cent— 9 times 
etc. 


A ratio or percentage must be used @ 
represent performance so that all past 
runs may be combined in terms of sim 
ilar measures. The measure chose 
here for a frequency distribution is the 
ratio of total units scheduled to good 
pieces produced (start/good), rather 
than the reject or acceptance rate, This 
is done so that the intervals in the 
frequency distribution will represent 

N.A.C.A, BULLETIN 


s 


‘PT ER Ra 


| 

fore 
JUN. 
| 


not only constant ratio intervals but 
also constant unit intervals (with re- 
spect to the good pieces necessary). 
This frequency distribution may be 
plotted in the form of a histogram as 
in Exhibit 1. 

It can be seen that the total of the 
five intervals in the middle section of 
Exhibit 1 equals 100 per cent. A cu- 
mulative frequency distribution or 
probability distribution can be con- 
structed to make the representations in 
the bottom section. In this case the 
cumulative probability represents the 
chances of a particular ratio interval 
(start/good) or Jess. This same fre- 
quency distribution may be used to de- 
termine the probability that the mar- 
ginal unit has been added needlessly. 
The expected marginal cost is equal 
to the direct cost of the unit times the 
probability that an excess of good 
parts will be made, i.e., the chances 
that the unit was needlessly added. 

A lower ratio of total pieces started 
to good pieces produced (start/good ) 
means a better performance, i.e., a ra- 
tio of 1.0 would mean no bad pieces. 
A given cumulative probability (P,,1) 
represents the probability of a given 
ratio (start/good) interval or less (and 
a given number of good pieces or 
more). The previous cumulative prob- 
ability (P,) represents the probabil- 
ity of less than the given ratio (start/ 
good) interval (and more than the 
given number of good pieces). There- 
fore P, represents the probability that 


JUNE, 1955 


the marginal unit has been added 


needlessly. 
We shall now put all this down in 
equation form: 


EMS = EMR 
Pax D = PaaxS—PaxS 
D=PaaxS—S$ (divided equation by Pa) 
Pa 
D+S=PaaxS (added S to equation) 
Pa 
D+S= Paw (divided equation by S) 
Pa 
Notation: 


EMC = Expected marginal cost (the cost 
which is increasing) (the direct 
cost of the marginal unit modified 
by the chances that this unit is 
alle not needed). 


EMR = Expected marginal revenue (the 
cost which is decreasing) (the set- 
up cost modified by chances 
that we will save this cost due to 
the marginal unit). 


D  =Direct expense (such as labor and 
material) to make an additional 
unit 

S$ = Setup costs. 


P, =A cumulative probability the 
probability of having enough good 
production (or too much) with a 
start/good ratio sched- 
uled, i.e., the probability that it 


won't 2y necessary to set up again. 


Pasa ==A cumulative probability 
production (or too muc 
the start/good ratio 
one (more bad units “allowed"). 


Marginal cost is not necessarily 
equal to marginal revenue. But when 
they are equal, an optimum quantity 
has been chosen. The quantity is op- 
timum because at this point profits are 
maximized (or costs are minimized in 
this case). What we have done is 
to set up an “equation of condition” 
(EMC = EMR) in order to find out 
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what conditions made this possible. 


What we have discovered 
Par D 
P, 


is that the ratio of i (i.e. 
number originally scheduled divided 
by the number the customer ordered) 
is increased (by allowing for addi- 
tional bad units) until the ratio of the 
cumulative probability at an interval, 
divided by the cumulative probability 
of the previous interval equals the di- 
rect cost plus the setup cost divided 
by the setup cost. 

Up until this “best” last unit is 
added, the decrease in the expected 
cost setup is greater than the expected 
increase in direct cost due to the addi- 
tional unit. After this point, the in- 
crease in the probability of not having 
to set up again (the probability of 


A 8 c 


having sufficient good pieces) times 
the setup cost is less than the direct 
cost times the probability that the mar- 
ginal unit will be superfluous. If the 
choice as calculated is made, the long 
run costs after many orders will be a 
minimum. 


Problem Solutions 

Let us take a specific company for 
a case example. A customer ordered 
40 special parts. He wanted no more 
and no less. An excess of good parts 
were to be discarded. The direct cost 
to make each part totaled one dollar 
(total cost directly proportional to vol- 
ume). The setup costs for all of the 
eight operations necessary on the part 
totaled twenty dollars. A frequency 
distribution summarized from the 


company’s past experience on this 


kind of job was as follows: 


ond A 
THE 
INTERVAL PER CENT CUMULATIVE 
START/GOOD FREQUENCY FREQUENCY FREQUENCY ( Gel 
a 1.00 to 1.05 8 95 9.5 Infinitely 
large 
b 1.05+ to 1.10 24 28.5 38.0 400 
c 1.10+ to 1.15 18 21.3 59.3 156 
d 1.15+ to 1.20 12 14.3 73.6 124.1 
e 1.20+ to 1.25 8 95 83.1 112.9 
f 1.25+ to 1.30 7.3 90.4 108.8 
g 1.30+ to 1.35 4 48 95.2 105.3 
h 1.35+ to 1.40 2 24 97.6 102.5 
1.40+ to 1.45 2 24 100.0 102.5 
j to 1.50 0 100.0 100.0 
84 100.0 


The equation which we worked out to equal the expected marginal rev 
previously established the condition enue in order to choose the schedule 
that the expected marginal cost was which would minimize the expected 
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formation that the ratio of the prob- 
ability of having sufficient good pieces 
(not having to set up again) divided 
by the probability of the previous in- 
terval should equal the direct cost plus 
the setup cost divided by the setup 
cost. This means that 
Pa. _ D+S 
at the optimum marginal unit. 

Because the frequency distribution 
is divided into intervals of 5 per cent 
(1.00 to 1.05, 1.05 to 1.10, etc.), for 
an order of 40 units each interval rep- 
reserits 2 units (5 per cent X 40 =2). 
The interval then represents a direct 
cost of two dollars (2 units times one 
dollar per unit). Substituting in the 
equation gives 
Pix D+S_ 2-420 

A look at Column E of the fre- 
quency distribution reveals that this 
condition (110%) falls between rows 
e and f. Row e more than satisfies 
it. Row f does not satisfy it. A 
scheduled to ordered ratio (start/ 
good) Column A of 1.25 then is op- 
timum. This means that 50 units 
should be scheduled (1.25 X 40 = 
50). This is the answer to the prob- 
lem. It should be pointed out that 
this is an approximation to the best 
answer (given the company’s data). 
Because the interval represents two 
units, maybe 49 or 5! would be bet- 
ter. If greater precision is desired, 
JUNE, 1955 


=110 per cent. 


a finer breakdown of intervals in the 
frequency distribution might be made 
from the data. 

It might be interesting to solve for 
a “best” schedule with different quan- 
tities ordered (using the same costs 
and past experience). The following 


table presents a solution for two other 
quantities ordered: 
Quantity ordered 13 57 
Size of 5% interval 65 2.85 
Direct Cost (D) fore 

5% interval $ 65 $ 2.85 
Setup Cost (S) $20 $20 
Pas 
>= 103.25% 14.25% 

Pa 
Optimum Interval (see 

earlier table) + 4.35 1.20 
Optimum Schedule 17.6 68.4 


Adjusted Optimum Schedule 18 69 


It is interesting to note that for dif- 
ferent size orders the optimum inter- 
val changes. In other words, the pro- 
portional “‘safety allowance” changes. 
The larger the order, the smaller the 
proportional safety allowance should 
be. This is not necessarily intuitively 
obvious and it is suspected that many 
companies tend to use the same safety 
allowance ratio regardless of order 
size. 
On an order as large as the one for 
57, it would probably be wise to inter- 
polate when using the frequency dis- 
tribution, The figure of 114.25 per 
cent is about four-fifths of the way be- 
tween 1.20 and 1.25, which is 1.24. 
This would give an optimum sched- 
ule of 71 units rather than 69. Not 
only different size orders but different 
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costs (direct and setup) may be used 
with this frequency distribution, again 
assuming that the data are representa- 
tive. 


General Applicability of Marginal 
Analysis and Probability 

We can summarize what we have 
done. We have chosen a problem of 
how many special parts to schedule 
with a given number ordered. As the 
number scheduled increases, some 
costs increase and others decrease. 
The problem is to find the optimum 
number of units to schedule which 
will minimize the total of these costs. 
We have used formal methods of 
analysis—probability and marginal 
analysis—to determine this number. 
In the long ran formal methods of 
analysis should yield more profits than 
relying essentially on intuition. 

Important as is the problem of pro- 
duction scheduling for rejects, even 
more important are the methods of 
analysis which have been illustrated. 
great many industrial problems 
which are essentially of the nature 
“How many?” or “How much?” may 
yield to a combination of marginal 
analysis and probability. When ques- 
tions arise as to how much stock to 
carry as a safety level or how many 


general utility workers to maintain for 
absent workers or how many dollars 
to borrow from the bank or how many 
calls the salesman should make of 
how many maintenance workers to 
keep on hand, it may be useful to try 
methods of analysis which are more 
formal than the intuition of the man- 
ager, which is so frequently relied 
upon. 

Business problems are undergoing 
more and more formal methods of 
analysis. Unfortunately, because the 


businessman may lack facility with 
some of the formal methods of analy- — 


sis (calculus to be specific, or some of 
the things being done under the term 
“operations research” to be more gen- 
eral), he is sometimes ready to aban- 
don methods of analysis which, if the 
truth be known, he can readily use. 
The methods of analysis we have illus 
trated may be substituted for the cal 
culus in some problems, yielding 
equivalent results, and the average 
businessman does have the necessary 
facility with elementary algebra. 

If a problem is essentially of the 
type “how much” or “how many,” and 
many business problems are, marginal 


analysis has much to recommend it 


If the problem involves uncertainty ia 


addition to complexity, formal use of 


probability is also recommended. 
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How We Planned For Use Of Electronic Equipment 


by JOHN S. WHITE 
Chief Accountant, Baton Rouge Refinery, Esso Standard Oil Co., Baton Rouge, La. 


Not dealing with the choice or services of electronic machines or with 
programming their work or converting previous accounting routines, 
this article, nevertheless, reflects concretely the approach of one com- 
pany to the rental of electronic equipment. This approach included 
informal comparison of manpower savings against rental charges, 
planning to occupy the time of the machine as fully as practicable, 
training employees who will use it, and familiarizing others who will 
either supply input data or utilize output. 


MPROVED EFFICIENCY and reduced 

cost of accounting and other over- 
head operations are essential to the 
continued success of business, particu- 
larly with respect to large operations. 
Automation in the office and plant 
operations offers great opportunity for 
cost reduction and control. It seems 
to us that electronic data processing 
systems for general business and plant 
operations applications will prove to be 
significantly beneficial in keeping up 
with the ever increasing tempo of com- 
petition in the oil industry. With this 
conviction, we are busily engaged in 
organizing and planning for such a 
system at our Baton Rouge refinery 
and another one on the East Coast. 

This paper will relate directly to the 
way we are approaching the problem 
at Baton Rouge. There is very little 
experience to draw from and it was 
only a few months ago that we be- 
came seriously interested in looking 
into our need and justification for an 
electronic data processing system. I 
do not mean to imply that we were 
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not watching developments in elec- 
tronic equipment. We have been using 
punched-card accounting at Baton 
Rouge since 1939. A year ago we had 
on order four electronic drum calau- 
lators. At that time we generally felt 
that the speed and capacity of the 
equipment, together with other con- 
ventional punched card equipment al- 
ready on hand, would meet our needs. 
However, information obtained at 
high speed computer conferences, 
caused us to re-examine our situation. 

I suspect that, if ten years from now 
we should review our approach, we 
would find that it was deficient ‘in 
many respects. Inexperience in man- 
aging such a new and far reaching 
project makes this inevitable. How- 
ever, one thing seemed clear. We 
could not afford to “drag our feet” 
and hope to benefit from the experi- 
ence of our competitors. We decided 
to invest in research and development 
work and do all possible to be a leader 
in the field. Electronic data processing 
systems for general business, techni- 
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cal and operating applications are defi- 
nitely in the picture. Our management 
and organization in general are solidly 
behind the project we are undertak- 
ing. Let me emphasize that this back- 
ing of top management is important. 
It should be given with the full 
knowledge of the changed concept of 
office and plant operations necessary 
to get maximum benefit from elec- 
tronic data processing machines. 
With a highly mechanized account- 
ing system in operation and looking 
forward to having electronic drum cal- 
culators, our starting point or yardstick 
for measuring justification of a costly 
electronic data processing system was 
quite different from a business not al- 
ready in such a position. We, there- 
fore, had some questions in our minds 
as to justification for such a system. 
On the other hand, we soon became 
convinced that we needed more capa- 
city, speed and flexibility if we were 
to obtain very significant benefits from 
systems integration. It seemed to us 
that economics would control in de- 
veloping justification of the system. 
Economics centered around equip- 
ment rental and manpower savings. 


Equipment Rental Charges vs. 
Prospective Manpower Savings 


It was fairly easy to determine in- 
creased rental cost. We found that it 
would cost us almost fifty per cent 
more rental to have electronic data 
processing equipment. Then we 
looked at what manpower savings we 
might realize. To determine manpowe: 
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savings, we had to decide between 
taking the time-consuming route of 
surveying accounting, clerical and 
other overhead operations to make a 
definitive estimate supported by de. 
tailed evaluations, and making a rough 
estimate of savings based on the con- 
sidered judgment of informed and ex- 
perienced personnel. 
Executive Approval of the Under- 
taking—and a Six-Step Program 

We decided on the latter approach 
for several reasons. It seemed clear 
that, to take the first approach, would 
require many months for a staff of ex 
perienced men. We felt that it would 
be better to take a calculated business 
tisk and base our decision on a quick, 
rough estimate. We were motivated 
to take this approach to the problem 
because of fast-increasing interest 
throughout the nation in automation 
of the office and other business opera 
tions (which made us feel that we 
could not afford to unduly delay mak 
ing a decision) and because we have 
maintained a staff of systems and 
methods personnel for many years and 
had a strong conviction that they could 
supply an estimate of manpower sav 
ings within the degree of accuracy 
needed to base a decision. We made 
such an estimate and found that, ona 
conservative basis it looked as though 
we could reduce manpower engaged 
in overhead work functions consider 
ably more than enough ‘o pay the im 
creased rental of equipment. We com 
cluded that an electronic data prot 
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essing system could be economically 
justified on general business applica- 
tions alone. Therefore, considering its 
further use for technical and operat- 
ing calculations, we have no doubt of 
its justification. 

Earlier discussions with accounting 
executives and others had suggested 
that getting management approval to 
rent or buy the equipment and obtain- 
ing appropriate personnel to do the 
necessary methods analysis and pro- 
gram the work for machine applica- 
tion might be difficult. However, after 
careful consideration of rental cost 
and of manpower savings in prospect, 
I concluded that I would have little, 
if any, difficulty in obtaining approval 
to proceed from my management. I 
presented the project and explained 
the factors taken into account in reach- 
ing our decision. I got unanimous ap- 
proval. In fact, it was suggested that 
I should be liberal, rather than other- 
wise, in estimating the need for per- 
sonnel, training and organizing to ac- 
complish maximum mechanization. 
Our management has been favorably 
impressed with accomplishments in 
mechanization and reductions in man- 
power in past years. This, coupled 
with the recognition of the need for 
keeping competitive, put us in a good 
position to get approval to establish 
an electronic data processing system. 

Having approval to proceed, our 
next step was to consider what we 
had to do to get ready for installing 
the electronic data processing machine. 
JUNE, 1955 


I might mention here again that there 
is very little experience anywhere to 
draw from. We did get some help 
from discussions within our own or- 
ganization. I think that years of ex- 
perience in systems and methods work, 
together with punched card accounting 
know-how, helped us considerably in 
developing our plan. This plan in- 
cludes the following six principal 
steps: 


|. Establish proper organization and pro- 
vide suitable private office space for 
personnel. 


. Select and train adequate personnel. 


. Analyze in detail clerical, accounting 
and other systems and procedures. 


4. Prepare block diagrams and program 
the work for machine application. 


5. Test several work programs on the ma- 
chines at the factory. 


Prepare adequate space for the ma- 
chines, including separately controlled 
power and air conditioning. 


Developing New Methods, 
Advance Training of Personnel 

We believe that a major part of the 
problem of preparing for an electronic 
data processing system is the analysis 
of methods and procedures to develop 
the most simple and efficient forms, 
reporting, and work practices possible. 
It does not seem too difficult to draw 
up block diagrams of the flow of work 
and program it for machine applica- 
tion. To accomplish this, a really big 
undertaking, we have established a 
staff group reporting to the chief ac- 
countant. This group is composed of 
experienced, capable men who have a 
good knowledge of the business. They 
are mostly business administration 
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graduates with demonstrated ability to 
learn quickly and adapt themselves to 
the problems at hand. We have a few 
engineers in the group, largely be- 
cause of their experience in, and apti- 
tude for administrative responsibilities. 

It should be remembered that, dur- 
ing the period we are preparing for 
the new system, we have a near capa- 
city work load on present equipment. 
For the new work we have a separate 
organization known as the data process- 
ing division of the accounting depart- 
ment. In this group we have men 
trained in the use of electronic data 
processing machines. We think this 
is necessary because most of the sys- 
tems and procedures used for process- 
ing work on present equipment will 
have to be integrated with new sys- 
tems to be developed. Let me empha- 
size that systems integration is most 
important. Without integration, the 
electronic data processing machine 
would be used much like conventional 
punched card machines, one job fol- 
lowing the next with no interrelation- 
ship and thereby failing to achieve 
maximum benefit from very expensive 
equipment. 

To achieve training of personnel in 
electronic data processing machines, 
we first had four of our best men take 
a four weeks’ course at the manufac- 
turer’s factory. Later, arrangements 
were made for representatives of the 
manufacturer's department of educa- 
tion to teach the course in our office 
at Baton Rouge. This was a great con- 
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venience to us and allowed us to train — 


many more people than we could have 
trained had it been necessary to send 
them to the factory. In addition to giv. 
ing the four weeks’ course to our full: 


time method analysts and program 
mers, we gave it to representatives of 


all of our accounting divisions and t» 
representatives of several other depart 
ments such as the yield and cost, pum 


chasing and engineering departments, 


We also arranged a one-day orienta 


tion course for a large number of 
management people. About forty-five 
employees completed the four-weekg 
course and about seventy had the one 
day orientation course. 

Mechanization of the various work 
functions crosses departmental lines 
We feel that it is important to give 
each department affected some orien 
tation in electronic data processing me 
chine technique and get cooperative 
acceptance of the program. Top mat 
agement’s full support of the program 
is essential to its success, so we a 
ranged a three-hour explanation of the 
machines and program for division 
and department heads. Our training 
is now essentially complete and We 
have fifteen men in accounting staff 
ject. 

The manufacturer will make avai 
able to its customers equipment fet 
testing purposes. We will have the 
machine available for a total of forty 
hours. We are working on sevetil 


projects concurrently and, as each & 
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completely programmed, we plan to 
test it on the machine. We feel sure 
considerable “debugging” will be nec- 
essary and that our people will learn 
a great deal from the testing process. 
We hope to be able to test several 
programs, the objective being to have 
as much work as possible to put on 
the machine when it is received. Rental 
is such that we cannot afford to have 
the machine idle after it is installed 
and ready for use. 


Providing Space and 
Working Conditions 

As. previously mentioned, an im- 
portant consideration in planning for 
electronic data processing machines is 
adequate space and independently con- 
trolled power and air conditioning sys- 
tems. Fortunately, we have adequate 
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space. The floor will have to be raised 
about eight inches so that cable con- 
necting the several units can be en- 
closed. Our engineers are consider- 
ing a cast aluminum floor which I am 
told will give maximum flexibility. 
Because of exacting power and air 
to install independently controlled sys- 
tems. Factory trained maintenance en- 
gineers will be assigned to the instal- 
lation and a separate room will be 
provided for them. This service is in- 
cluded in the rental. Exacting tape 
storage facilities are also required. 
We plan to have a factory engineer 
visit Baton Rouge and advise with our 
engineers who will do the design work 
for the electronic data processing ma- 


| 
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Letters to the Editor 


PERSONAL QUALIFICATIONS FOR 
COST WORK 


Editor, N.A.C.A. Bulletin: 

C. A. GOVE’S ARTICLE “A Start on Devel- 
oping Cost Personnel” in the February, 
1955 issue is very good, except that one of 
the most important things in any develop- 
ment program was not covered. I refer to 
the selection of those who enter into the 
training program. It is foolhardy to spend 
time and effort in training those who by 
virtue of interests, personality and aptitude 
are not fitted for cost work. So much prog- 
ress has been made in selection methods 
and procedures that it is possible to tell in 
advance what type of job is best for a per- 
son, and just about what his capacity for 
development in that job will be. 

When purchasing a machine, specifica- 
tions must be predetermined to assure that 
the machine will perform the function for 
which it was purchased. The same holds 
true when selecting people for positions in 
a company, even though the specifications 
for the latter cannot be as clear cut. Some 
of the characteristics that would go towards 
making up an ideal employee for a cost de- 
partment would be: 


1. Interests. 
The cost accountant must enjoy doing 
what is involved in cost work. If he 
does, he will be more successful at 
it than if he dislikes his work. 

2. Personality. 
Since we cannot change our person- 
alities to fit a job, we should have the 
type of position which is suited to our 
personality. The ideal cost accountant 
should tend towards introversion. If he 
were an extrovert, he would probab 
become bored with the detail involved. 
Other personality traits must be con- 
sidered, but these statements indicate 
in what manner personality is a factor. 


3. Aptitude. 
Certainly a cost accountant should be 


1348 


able to work rapidly and accurately 
with detail as well as having more than 
average intelligence. 

I have merely touched upon the traits 
which would make up an ideal cost ac 
countant. Many studies have been made 
which indicate that the person with proper 
characteristics for a job is more likely to 
succeed on it than a person not having 
these characteristics. Psychologists have de 
veloped tests which measure interests, per 
sonality, aptitudes, and other traits. When 
the proper tests are used by qualified psy- 
chologists excellent results can be obtained. 

E. C. KARMGARD 


ACCOUNTING SPECIALTIES CREATE 
NEED FOR COOPERATION 


Editor, N.A.C.A. Bulletin: 

IT IS DOUBTFUL that there is a sufficient 
degree of recognition of the relationship of 
the several parts of the accounting fune 
tion or attention to their organization in 
the conduct of this function in individual 
companies. The need for distinction often 
arises. Control accounting, in the special 
ized use of the designation, is concerned 
principally with the “why” rather than the 
“what” aspect of any set of figures repre 
senting operating results for an accounting 
period. The answer to the question, why 
did it happen, is found in variance accounts 
and an analysis of variances. 

In order to have a valid elucidation of 
the “why” reports, various tools of control 
accounting are in common use, such 4s 
standard costs, budgets, burden rates, pro- 
duction standards and functional. distribu- 
tion and allocation of costs and expense. 


In this connection, it is a rather common — 


fault of the majority of trained control ac 
countants to use terms which are generally 
understood by other costs accountants but 


N.A.C.A. BULLETIN 


JUN. 


whi 
or g 
tion 
ther 
dive! 
who 
A 
ecuti 
a bt 
high 
qual: 
coun 
most 
tural, 
tiona 
tion 
audit 
budg 
In a 
migh 


z 


which do not usually have the same precise 
meaning to the layman or to an auditor 
or general accountant. In making a distinc- 
tion between general accountants, auditors 
and control accountants, I do so because 
there does, in fact, exist a very marked 
divergence in training, aptitudes, and in the 
whole philosophy of financial reporting. 

At the highest management level, the ex- 
ecutive in charge of the financial aspect of 
a business enterprise must, of course, be 
highly skilled, carefully trained and well 
qualified in all branches of financial ac- 
counting. At the lower operating levels, 
most accounting departments divide na- 
turally into two, or sometimes three func- 
tional groups, the general accounting sec- 
tion (which sometimes includes an internal 
audit section), the control or cost account- 
ing section (which sometimes includes the 
budget section), and the budget section. 
In a large organization, the staff chart 
might look like this: 

Vice President 
(Finance) 
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Treasurer 
(Internal audit, 
credit and collection, 


There are many variations of the staff 
functions of each administrative depart- 
ment and, in smaller companies, many or 
all of the above functions are combined 
under the controller's administration. How- 
ever, there is one constant. It is necessary 
for each of the heads of one or more ac- 
counting functions to work cooperatively 
and understandingly with those in charge of 
the other functions. This necessity is men- 
tioned here primarily from the control ac- 
countant’s angle. It is an essential for him 
if his efforts are to receive any degree of 
GEORGE C. LYON 


etc.) | 
Controller 
(General accounting, 
cost accounting, 
sete.) 
Budget Director 
(Budgets and standards, 7 
q 
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Notes on Current Reading 


Books and Manuals 


Advanced Cost Accounting Methods 
for Gray Iron Foundries — Cost 
Manual No. 2, including Cost Manual 
No. 1 as a supplement. 
Gray Iron Founders’ Society Inc., 
City East 6th Bidg., Shin 
68 pp. plus 51 pp. suppl, $15. 
As stated in the foreword, the present 
manual does not supersede Cost Manual 
No. 1 (the text of which appears as an 
appendix) but builds on it, to bring a 
“minimum level” of costing to the level of 
more advanced practices. It is made clear 
that these practices are offered to the foun- 
dry industry for selective adoption. 
Manual of Cost Finding Principles 
for the Hot Dip Galvanizing Industry 
American Hot Dip Galvamizers Association, 
Inc., 1506 First National Bank Bidg., Pitts- 
burgh 22, Pa., 1953, 30 pp. 
Divided into sections dealing respectively 
with direct material, manufacturing costs, 
and commercial expenses, this manual is 
practical in intended application, especially 
for cost estimating, and includes illustrative 
cost computations. Bases of allocation of 
indirect factory expense and of selling and 
general and administrative expense are suc- 
cintly presented. 


Capital Gains Opportunities for the 
Average Taxpayer 


Research Institute of America, Inc., 589 Fifth 
Avenue, New York 17, 1955, 88 pp. 


Both corporate and personal tax situations 
with respect to capital gains are considered 
in this specialized study and are dealt with 
under indicative headings. Several of these 
headings are “Selling a business interest or 
asset or life estate,” “property held for 
sale to customers,” “rents and royalties,” 
“investments in natural resources,” and 
“making the most of depreciation.” 
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Workshop for Management 


Proceedin the Seventh Annual $. 


New’ York 17, 1955, 304 pp., $19. 
Not precisely for engineers only, this ex- 
tended (and somewhat sizable in format) 
reproduction of addresses and discussion ig 
the systems area has a strong engineering 
vor, perhaps profitable to accountants to 
savor. Of especial pertinence is material on 


electronic accounting machine developments 


and upon electronics for the office. 


Sixth Annual Progress Report Under 
the Joint Program to improve Ac 
counting in the Federal Governmeat, 
1954 


S. Treasury Department, Wash. D. C,~ 


| 31, 1955, 101 pp. 
Annually reported upon, the development of 
accounting techniques within the processes 
of government during recent years has im 
cluded significant growths in successive 


periods. One instance is the extension of” 


integrated accounting and budgeting “struc 
tures” to a considerable number of agencies. 
Another is report simplification and elimi- 
nation, in which the Post Office Department 
reports strides. 
A Company Guide to the Selection 
of Salesmen 
Milton M. Mandell, American 
New York, 1955, 


bers—$4.75 nonmembers, 
Plainly not an accounting text, it is not @ 
clear that this study lacks relevance for ae 
countants. For instance, there is a portion” 
of the text captioned “forecasting company 
requirements.” It is just possible that thé 
section entitled “the ideal salesman” might 
bear down on accountants from another de 


161 pp., $3.50 
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ACCOUNTANT'S JOURNAL (P. O. Box 5039, Wellington, New Zealand) 
February 1955 
Accounting as an Art to Profits. Walker Scott 
March 1955 
Top Management Control Through Basic Standard Costs. H. W. Glasgow 
THE ACCOUNTING REVIEW, April 1955 (College of Commerce and Administra- 
tion, c/o Carson Cox, Ohio State University, Columbus 10, Ohio, single copy $1.50) 
She of Adjustments, James L. Dohr 


Accounting. Theodore R. Larimore 

The Undergraduate Panaealiids Curriculum. Malcolm L. Pye 

THE ARTHUR ANDERSEN CHRONICLE, April 1955 (120 ium LaSalle Street, 
Chicago 3, Illinois) 


Cost and Expense Reduction. T. M. McDaniel. 
Self-Insurance. Wilbur S. Duncan 


CANADIAN CHARTERED ACCOUNTANT, April 1955 (10 Adelaide St. E., Toronto, 
Ontario, Canada, a“ copy $.50) 
Accounting for the British Columbia Logging Industry, Part 1. Hugh H. Adair 


(1 East 42nd St., New York 17, N. Y., single copy 
$.50 


Pricing a New Product. Joel Dean 
Profit Planning: The Controller's Part. Irving D. Dawes 


*Converting Management Reports into Profit Builders. Howard C. Adams & 
Richard F. Neuschel 
Internal Reports to Management, Malcolm S. Sutherland 


COST AND MANAGEMENT, March 1955 (31 Walnut Street So., Hamilton, Ontario, 
Canada, single copy $.50) 
Deferred Profit-Sharing Plans—Everyone Profits. Sebastian A. Albrecht. 
Organizing for Cost Reduction—A Case Study. G. E. Morden « 
Accounting for Overhead in Defence Contracts. James H. Laing 


THE FEDERAL ACCOUNTANT, March 1955 (P.O. Box 53, Washington 4, D. C.) 
Department of Defense Views on Cost Basis of Accounting in Financial Control. 
Howard W. Bordner 
Observations of a Japanese Auditor. G. Nagatani 


ILLINOIS CERTIFIED PUBLIC ACCOUNTANT, March 1955 (208 South La Salle St., 
Chicago 4, Illinois, single copy $.40) 

Oe Administration, and Accounting Procedures of a Medium-Sized 

re Fund. Hester Ellen Erb 

I Cost. A. C. Littleton 


* Further mentioned in accompanying notes on particular articles. 
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Management Control. Robert M. Trueblood and W. W. Cooper } 
Reporting and Interpreting the Cost of the State Government. Roger A. Freeman q 
Developing Accounting for Atomic Energy. William H. Slaton | 
A Case Study of Price-Level Adjustments. Donald A. Corbin \. 
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ADVANCED MANAGEMENT, April 1955 (74 Fifth Avenue, New York ||, New 
York, single copy $.75 to members, $1.00 to nonmembers) 
Small Business and Scientific Management. Philip Rauch 
Operations Research and Management Problems. Wroe Alderson 
*Break-Even Analysis and the Measurement of Capital Productivity. Joel Dean 


HARVARD BUSINESS REVIEW, March-April 1955 (Soldiers Field Station, Boston 
63, Mass., single copy $1.50) 
Pros and Cons of Leasing Equipment. Frank K. Griesinger 
*Make-or-Buy Re-Examined. Carter C. Higgins 
Electronic : A Progress Report. Peter B. Laubach & Lawrence E. 


* Further mentioned in accompanying notes on particular articles. 
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Articles 
Prestige for Historical Cost Break-Even Analysis and the Mees 


A. C. Littleton, Ulinois Certified Public Ac- urement of Capital Productivity 
countant, March 1955. ” 


Suggesting that historical cost (as con- 
trasted with statistically adjusted figures) is . core 
basic to the reliability of accounting, the THiS presentation is concerned with the 
present author—one of accountancy’s “elder relative places of the techniques identified 
statesmen”—believes that such adjustment, in its title, as tools of investment justifice 
where of value, should be applied in a tion. Break-even analysis is found useful i 
supplementary way and not “be injected depict certain aspects graphically (and this 
into accounting as part of its technology.” is considered an essential technique) but 
He also expresses the belief that “when our iso found “inferior to the methods of 
type of inflation subsides, the debate on capital productivity analysis in providing & 
modifying accounting methodology will die framework in which to arrange and hold 


natural acco} 
all the facts bearing on an investment dec 

Make-or-Buy Re Examined sien." does 

Carter C. Higgins, Harvard Business Review, niqu 

March-April 1955. Converting Management Reports inte able 
Cost studies are regarded, in this article, as Profit Builders tainn 
playing one role in a story which has bel othe: 
numerous other dramatis personae. The na topic 
paper runs eleven pages in length and draws Proposing an approach “ trating on shari 
a broad picture of various situations in needs to er 
which a make-or-buy alternative arises. It . . of a 
closes with two checklists, one of “reasons on now a ner 
for making” and the other of “reasons for pared, * <a * a evidence of data 
buying.” The article is followed by a brief in a tape which has ciplir 
list of previous Harvard Business Review the recent official attention of many associ edge 
papers in the materials management area. tions in the accounting and business field enue 
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SELECTED ARTICLES FROM BUSINESS PERIODICALS 


For Your Information 


THE RAMIFICATIONS of the interests of 
industrial accountants are perhaps nowhere 
better exemplified than in the reading mat- 
ter which they find relevant to their tasks 
in either a supplementary, gap-filling, or 
exploratory way. It is upon this key 
thought and the recent chance arrival of 
six bibliographies, each in one of these 
fields and all together comprising reference 
to but a fragment of the accountant’s 
area of interests, that this issue of “For 
Your Information” is put together. The 
six topics involved are: 

Profit Sharing 

. Operations Research 

Internal Revenue Code 

Office Management 

Records Management 

Federal Government Accounting 


Aye en 


If these topics seem so diverse as to be 
perfectly random (we would need to work 
through a statistics bibliography to be sure 
of this), it is all the more an illustration 
of the situation. Of course, it will not do 
to rejoice in the variety of the industrial 
accountant’s interests and in that alone. He 
must have a central interest—and so he 


does, i.e. the use of accounting tech- 


niques and information for the more profit- 
able operation of his company. It is to at- 
tainment of this central objective that his 
other interests contribute. To cite the above 
topics in this light, it is plain that profit 
sharing (advisable or inadvisable) relates 
to enhancing present or future profitability 
of a company, that operations research is 
a new field in which accounting and other 
data are employed under scientific dis- 
ciplines for the same purposes, that knowl- 
edge of the provisions of the internal rev- 
enue code bear upon (net) profitability of 
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the company, that office and records man- 
agement apply to a new field in which 
costs are sought to be more effectively 
directed to profitable results, and that Fed- 
eral government accounting is a specialty 
in which, of recent years, there are signs 
that the concepts of managerial accounting 
will more and more be applied. 


A Half-Dozen Bibliographies 


With the relevance of these and other 
fields of interest to industrial accounting 
comes the relevance also of literature in 
these fields and, as literature of any one 
field today (let alone several) is commonly 
bewildering, the relevance of bibliography 
material likewise follows, perhaps with em- 
phasis, for it helps to identify elementary 
from advance material, comprehensive 
treatment from specialized ones, and prac- 
tical works from theoretical treatises. The 
six bibliographies to be described here are 
listed below in the order in which they will 
be further mentioned: 

1. A Comprehensive Bibliography of 
Domestic and Foreign Books and Articles 
on Profit-Sharing by J. J. Jehring, pub- 
lished by the Profit Sharing Research 
Foundation, 1322 Chicago Avenue, Evan- 
ston, Illinois, 1954, 14 pp. 

2. An Annotated Bibliography on 
Operations Research by Vera Riley, pub- 
lished by Operations Office, Johns Hop- 
kins University, Chevy Chase, Md., 1953, 
94 pp. 

3. Check List of Elections, Options 
and Effective Dates of Provisions of In- 
ternal Revenue Code of 1954, issued as 
a supplement to Bibliography of Ac- 
counting and Tax Articles, by Cecil E. 
Coe, 307 East Regent St., Inglewood 1, 
Calif., 1955, 46 pp., $1. 
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4. Bibliography for Office Manage- 
ment, National Office Management Asso- 
ciation, 132 West Chelten Ave., Phila- 
delphia 44, Pa., 1955 (Eleventh Edition 
—teferences apply to 1954), 16 pp. $2. 

5. Guide to Selected Readings in Rec- 
ords Management, National Records 
Management Council, 50 East 42nd 
Street, New York 17, N. Y., 1954, 28 
Pp., $2.85. 

6. Bibliography on Federal Govern- 
ment Accounting, Auditing, Budgeting 
and Reporting (Annotated), by Federal 
Accountants’ Association, 1952, 30 pp., 
$.50. 


Profit Sharing 

Following a prefatory reference to a 
bibliography of earlier years appearing in 
“Profit Sharing in the United States” by 
Emmet Boris published in 1917 (Govern- 
ment Printing Office, Washington, D. C.) 
there are listed in the pages of “A Com- 
prehensive Bibliography of Domestic and 
Foreign Books and Articles on Profit Shar- 
ing” 43 books, 45 pamphlets and 76 ar- 
ticles, all of American origin and arranged 
alphabetically by author or, in certain in- 
stances, publisher. These listings are fol- 
lowed by the names and addresses of 5 
subscription services related (in part, at 
least) to the subject of profit sharing. 
There are then listed 37 English works, 12 
France, 8 German and (one each) Spanish, 
Swedish and Indian. The foreign listings 
ate principally of books, but include a 
scattering of reports and articles. 


Operations Research 

It will be considered at once that recent 
articles on the subject post-date the pub- 
lication, as indicated above, of “An An- 
notated Bibliography on Operations Re- 
search.” This is doubtless true but later 
articles are relatively accessible and it 
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would be perhaps missing the point to 
overlook the annotation feature of the bib- 
liography here commented upon. This 
means that each of the works listed (some 
80 or 90) is characterized, as well as 
identified, in a full page of text. In a sense 
the bibliography thus offers a quick re 


view of the contents of writings on the © 


subject to June 1953. 

The titles brought together here are 
grouped into four classifications. The first 
mentions works on the history of method 
ology of operations research, the second on 
military applications of it, the third on in 
dustrial applications, and the fourth on its 


use in government planning. At the time © 


of issuance of the bibliography, it was part 


of a project including two supplements to ~ 


it. 


The Detail of the Internal Revenue Code _ 


Supplemental to a bibliography issued by 
Mr. Coe in recent years and periodically 
added to in order to provide ready access 
to current literature on tax matters, the 
present “extra edition” applies only to the 
body of the Internal Revenue Code of 
1954. Mr. Coe has listed some 150 topics 
on which options are noted and code set 
tions identified and has given a list of the 
effective dates of perhaps 250 changes 
which the new code effects in prior law, 

A sample of the topics under which 
options and related code provisions af 
identified might include accounting meth 
ods, accounting periods, amortization, catty 


exemptions, income, loss, personal holding 
company, recoveries, replacement, sum of 
the digits, trust, valuation, etc. (to skip 
blithely down the alphabet). A_ similat 
sample of topical identification of changes 
for which code effective dates are given 
might include accumulation of corporalé 
surplus, annuities, capital gain, collapsible 
corporations, estimated tax, installment 
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sales, lifo inventories, paid-in surplus, 
profit-sharing, real property taxes, security 
losses, stock options, termination, etc. 


Office Management 


As its foreword states, the “Bibliography 
for Office Management” listed above is the 
“eleventh in the series of annual publica- 
tions,” each (except the first) relating 
oaly to “articles, booklets and reports” and 
to books, published in the year preceding 
its issuance. The articles, booklets and 
reports section and the book section of the 
bibliography are each divided into 36 cate- 
gories within the field of office manage- 
ment. Between 250 and 300 topical classi- 
fications are also listed alphabetically at the 
start,. with an identifying code number to 
assist researchers ir. finding the subject 
group under which works on the topic 
are listed. The principal classifications are 
likewise listed at the start, with identifica- 
tion of chief subtopics. 

Some indication of the coverage of the 
bibliography may be given through men- 
tion of the wording in which a few of the 
36 chief groupings are identified. Among 
them are budgeting and costs, education, 
forms, job incentive, organization, payroll, 
procurement, standards, systems and pro- 
fication. 


Records Management 


Files have always been a business prob- 
lem and lack of professional attention may 
have delayed its solution. Somewhere in 
the period toward the end of World War 
Il, the existence of a profession of rec- 
ords management (archivist) came into a 
degree of prominence because the govern- 
ment had many records of widely varying 
value to dispose of. The profession quickly 
found that it had a like place in business. 
The National Records Management Council 
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has evidenced this by its activities, one, of 
which has been issuance of “Guide to 
Selected Readings in Records Management.” 
In this bibliography, books and articles 
are listed together under such categories as 
archives administration, business history, 
correspondence control, forms control, 
office manuals, quality control, records cen- 
ter operation, vital records protection, and 
work standards for offices. There is a find- 
ing list by author at the end of the bibli- 
ography. Altogether about 350 names of 
authors appear and title listings somewhat 
in excess of this number comprise the bib- 
liography. 


Federal Government Accounting 
Improvement in the accounting activities 
of the Federal Government—or rather in 
the reflection of activities of the Federal 
Government through the technique of ac- 
counting—has made much headway in the 
last decade and is, in fact, the goal of a 
programmed movement. An aid to progress 
in the desired direction has been the for- 
mation of the Federal Government Account- 
titled, “Bibliography on Federal Account- 
ing, Auditing, Budgeting, and Reporting,” 
which is an annotated listing. ; 
The following are the broad classifica- 
tions in which the individual listings (each 
accompanied by a brief paragraph of com- 
ment) are given: general works, account- 
ing, auditing, budgeting, financial report- 
ing, organization and personnel, bureau of 
the budget, general accounting office, treas- 
ury department, and other agencies. The 
entries in the list as a whole are numbered 
for identification and run to 217. Nearly 
60 of these fall under the classification of 
budgeting, in addition to a dozen or so 
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